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CHAIRMAN'S  ADDRESS. 

Thifl  being  the  first  Evening  Meeting  of  the  year,  I  will,  with  your  per- 
misuon,  before  my  gallant  friend  Captain  Scott  reads  hia  paper,  say  a  few 
words  upon  the  position  of  the  affairs  of  this  Institution. 

In  the  first  place,  I  have  much  pleasure  in  announcing  that  between 
the  period  of  oiar  last  meeting  in  this  Theatre  and  the  end  of  the  year, 
114  Members  joined  the  Institution,  malting  a  total  of  305  for  the  year 
1861,  whilst  11  have  joined  since  the  beginning  of  this  year.  This  may 
perhaps  appear  a  large  number,  but  when  it  is  considered  that  the  whole 
of  the  officers  in  the  navy,  army,  and  other  military  services  are  eligible 
to  become  Members,  it  is  not  greater  than  what  may  reasonably  be 
expected  in  the  course  of  a  single  year.  This  Institution,  perhaps  more 
than  any  other,  depends  upon  numbers  for  its  support.  iVom  the  cir- 
cumstances and  duties  of  the  officers  of  the  army  and  navy,  the  subscription 
must  necessarily  be  small,  and  therefore  the  805  new  Members  do  not 
represent  the  same  money  value  a.s  they  would  in  other  institutions.  The 
great  object  which  the  Council  have  in  view  is  to  make  this  Institution 
both  interesting  and  useful  to  the  Members  who  do  not  frequent  the 
Metn^lis,  or  who  are  serving  abroad,  as  well  as  to  those  who  are  able  to 
make  personal  use  of  its  resources ;  and  I  think  I  am  right  in  the  obser- 
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vation,  tliat  perhaps  no  other  Institution  gives  so  much,  at  so  small  a  cost, 
to  its  Members.  The  more  our  financial  power  is  increased,  the  more 
iTOTthy  of  the  country,  and  the  more  valuable  as  a  means  of  diffiiBing 
professional  information,  the  Institutioo  will  become. 

The  Journal  is  d<nng  good  service  for  the  lostitutian.  We  are  muoh 
behalden  to  the  gsntlemen  who  have  oome  forward  in  this  Lectoia  TbeBtxB 
to  treat  upon  those  professional  subjects  with  which  they  are  conversant, 
and  who  promulgate  their  opinions  by  means  of  the  Journal  to  their 
brother-officers,  stationed,  as  they  are,  in  every  part  of  the  world. 

The  lectures  which  have  been  delivered  in  this  Theatre,  during  the 
past  year,  have  been  for  the  most  part  upoa  that  particular  subject  which 
my  gallant  friend  on  the  left  continues  to-night.  We  have  had  no  less 
than  eleven  papers  read  during  the  past  season  upon  iron  ships  and  the 
improved  ordnance.  Diicuesions  followed  xipaa  most  of  those  papers, 
conducted  with  very  great  ability  by  naval  officers  and  by  civil  engineers. 
In  this  way  it  is  evident  science  is  improved,  ioformation  is  circulated, 
and  the  services,  both  army  and  navy,  as  well  as  the  country  at  lai^,  are 
greatly  benefited. 

The  Journal  is  peculiarly  appreciated  by  tie  officers  serving  in  the 
Colonies,  who  are  thus  kept  an  covrant  with  the  progress  of  science  and 
with  the  opinioQB  of  those  whose  time  and  abilities  have  been  devoted  to 
the  study  of  inventions  and  improvements  in  the  appliances  of  modem  war. 
So  much  is  this  the  oass,  that  of  the  305  new  Atembers,  no  less  than 
103  who  were  stationed  in  India,  the  Cape,  and  other  depstdeodies  of  the 
Crown,  became  Members  iu  order  that  they  might  receive  it.  This  is  an 
■undoubted  recognition  by  the  officers  of  both  services  of  the  projewional 
value  of  the  Journal,  and  we  trust  by  degrees,  as  it  is  more  and  more 
appreciated,  to  find  the  officers  on  Ml  pay  reoognisii^  it  in  a  lubftantial 
form  by  enrolling  themselves  as  Members.  In  the  mean  time,  the  expense 
of  printing,  illnstration,  and  pablication,  is  very  large,  while  its  circula- 
tion to  all  parts  of  the  vrorld  is  conducted  entirely  free  of  e:ipense  to  those 
Members  who  receive  it. 

The  expenses  of  the  staff,  of  the  rent  and  taxation,  of  the  ordinary 
business,  of  the  publication  and  circulation  of  the  Journal,  and  cf  the 
library,  as  yet  absorb  the  greater  part  of  the  rec^pts.  And,  although  the 
model  departments  have  not  been  neglected,  the  Coundl  hope,  as  the 
finances  increase,  to  render  them  as  complete,  both  in  general  interest  and  in 
utility,  as  may  be  worthy  of  a  great  professional  metropohtan  establishment. 

Although  this  Institution  has  been  in  existence  for  npwards  of  thir^ 
years,  it  is  only  recently  that  it  has  been  able  to  carry  into  efiect  the 
original  designs  of  its  founders.  In  its  earlier  years,  although  its  financial 
capacity  was  great  and  sufficient  for  the  intended  purposes,  yet  it  laboured 
for  a  long  time  under  the  disadvantage  of  inadequate  accoaunodatioui 
By  the  time  the  Institution  became  possessed  of  all  that  was  required 
to  render  itself  prominent  by  its  usefulness,  its  resources  were  exhausted  ; 
the  original  enthusiasm  in  its  career  had  abated,  the  feeling  in  favour  of 

n'esaional  knowledge  was  at  that  period  at  a  low  ebb,  and  the  income 
fallen  to  an    extent  which  for  some  time  prevented  adequate  use 
being  made  of  the  improved  accommodation. 

During  the  last  few  years,  however,  these  difficulties  have  been  over* 
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aom«.  The  fiiunceH  of  the  loBtitntion  are  ia  «  vigoroiu  cc«Klition,&iMl  are 
concentnited  upon  the  advancement  of  profe«rioiul  infomuition  relating  to 
Ae  naval  and  niilitaiy  wrviow.  A  ecneral  reoognition  of  th«  neoeMity 
and  T(^e  of  profaniMial  fltndies  and  dudurioae  hu  arinn  aaicngoffiean; 
and  th«  Cotmcll  has  mad*  fall  ate  of  thu  opportonit^  by  devoting  tfaa 
i-eaou»ee  of  the  Institution  to  the  advancement  of  thii  cdi^aot.  The  efibits 
of  the  Cotmoil  have  been  snooeNfal;  the  offieen  tbemMlvea  havs  been 
the  first  to  acknowledge  their  appreciatitm  of  all  that  haa  baeti  diHie, 
and  are  gradually  proving  thia  by  tendering  their  rapport.  The  Govern- 
ment have  rec<vded  their  opimon  by  propodng  a  smaU  animal  grant  to 
auMt  the  Literary  and  Scientifio  Deptutmenta ;  and  both  the  Admiral^ 
and  War  Departmenta,  when  opportnnitiei  prewnt  tbemoelvee,  ahow  the 
&votirabte  o^nion  they  entertam. 

WLea  the  Commiasionera  of  the  International  Exhibition  of  1883 
decided  to  form  a  military  claas,  they  reqneeted  Lord  Herbert  to  nominate 
a  Committee.  Lord  Herbert  at  onoe  referred  the  satiject  to  tiie  Coondl 
of  this  Inatitution,  and  requeated  them  to  nndertake  the  datiee— *  distinct 
reoognition  of  Uie  high  character  which  it  held  in  the  opinion  of  the 
Secretary  of  State.  Both  the  Naval  and  Military  Committees  have  held 
their  sittinga  in  Ae  Council  Boom  of  the  Inalitntion.  - 

I  cannot  avoid  tmapaaeing  wpoa  your  time  for  a  few  momenta  upon  a 
Bubjeet  which  haa  been  brought  h<Hne  to  the  mioda  of  every  rabjeet  of 
Her  Hajesty,  throughmit  the  whole  length  and  breadth  of  the  land.  I 
allude  to  the  loss  which  the  country,  Uie  army,  and  thia  Institution  have 
mistained  by  the  untimely  death  of  the  late  Prmoe  Coneort  Her  Hajeaty 
became  a  patwrn  of  the  Institution  ahoitly  aft«r  ahe  came  to  the  Throne, 
and  Hia  Royal  Highneaa  became  joint  patron  with  the  Queen  in  1841. 
Aa  BOon  as  be  became  acquunted  with  die  objects  wbfcb  the  Inatitutaon 
was  designed  to  promote,  he  became  a  warm  rapporter. 

From  the  poaitioo  whitiji  I  have  had  the  honour  to  hold  for  some  yearsj 
aa  R  commanding  officer  of  a  battalion  and  lament  of  Guards  of  which 
the  late  IVInee  Ccmsort  was  etdond,  I  hod  the  privilege  of  frequsitly 
approaching  his  person,  and  I  occasionally  took  the  opporttmity  of  speak* 
ing  to  him  upon  the  merits  of  thia  Institution,  when  I  had  the  honour  to  wait 
upon  him.  Hia  Royal  Highneaa  always  expressed  himself  warmly  in  ita 
fitvoor,  and  entered  minutely  into  the  position  of  its  affiiira,  and,  vrtien  ita 
fwtunea  were  in  a  low  state,  into  the  prospects  of  improvement.  He  fully 
omnpr^eaded  the  cause  of  prostration,  and  foresaw  the  means  by  which 
alone  it  could  be  restored.  His  advice  was  on  all  oocasionB  most  valaabl«i 
When  we  were  endeavouring  to  get  a  grant  from  the  Government  in  aid  of 
the  finances  of  (he  Institution,  having  fiuled  in  two  or  three  instances  to 
irapiess  the  Government  with  a  senae  of  the  importance  of  the  objects  we 
had  in  view,  it  may  be  inferred  that  the  warm  intCTest  he  took,  may  have 
indirectly  in^uesced  others  to  acknowle%e  that  the  Institution  had  aa  much 
ohdm  to  permanent  support  as  other  literary  and  sdentiflc  establishments. 

Agidn,  he  was  a  great  advocate  for  concentrating  our  efforts  upon  those 
objects  which  thia  Inatitution  alone  is  endeavouring  to  promote.  For- 
Boeiiy  we  had  an  Ethnndogical  collection,  and  a  Natural  Historical  collec- 
ti<m.  It  was  his  oi«nion  that  these  collections  could  nerer  by  any  possi- 
bility be  made  useful  to  the  officers  irf  the  two  aervices.  They  wer* 
imperfect  collections  at  the  best,  though  there  some  good  and  valoabU 
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things  in  them;  and  the  oUier  institatioiu  devoted  specially  to  those 
particular  branches  of  sdence,  of  conrse,  had  much  better  collections. 

Agtuu,  no  later  than  a  few  months  ago,  the  lease  of  these  premises  ap- 
proaching its  termination,  I  mentioned  to  His  Boyal  Highness  how  necessary 
it  was  that  we  should  remain  in  our  present  locality.  Officers  of  the  Army 
and  Navy,  having  their  clubs  in  Pall  Mall,  and  occupied  at  the  Admiral^ 
and  the  Horse  Guards,  would  naturally  prefer  coming  to  the  Institution  in 
Whitehall,  than  to  have  to  go  to  Kensington,  or  some  other  remote 
locality,  which,  for  reasons  needless  to  detail  at  the  present  moment, 
would  be  ruin  to  our  prospects.  It  is,  therefore,  an  important  object  tliat 
we  should  remain  here.  His  Koyal  Highness  saw,  as  we  did,  the  im- 
mense advantage  to  the  Army  and  Navy  of  our  present  position,  and  the 
necessity  of  oui  continuing  in  it,  and  expressed  a  hope  that  circmnstances 
would  leave  us  uudistarbed. 

I  cannot  but  express  the  feeling  that  in  faim  we  have  lost  a  very  sincere 
Mend,  and  that  his  good  offices  would  have  been  of  very  great  assistance  to 
us  in  maintaining  our  present  position  in  Whitehall  Yard.  It  was  the  dnty 
of  the  Council,  at  their  last  meeting  in  the  beginning  of  January,  to  prepare 
an  address  of  condolence  to  her  Majesty  upon  the  irreparable  loss  which 
both  she  and  the  nation  have  sustained,  and  which,  signed  by  the  Presi- 
dent of  the  Institution,  has  since  been  presented;  I  am  sure  the  Members, 
when  this  is  duly  reported  to  them  at  the  next  annual  meeting,  will 
approve  of  the  step  which  the  Council  has  taken  in  performing  a  duty  in 
common  with  the  rest  of  the  country. 

I  r^et  to  add  that  some  of  our  most  distinguished  Members  have  died 
since  we  last  met — General  Sir  Howard  Dot^Ias,  upon  whose  intellect  and 
great  abilities  age  seemed  to  have  little  effect,  and  who  contributed  within 
a  short  time  previous  to  his  death  opinions  upon  the  great  subject  of  the 
day,  War  Ships  and  Rifled  Ordnance,  was  one  of  the  founders  of  the 
Insdtutioii,  and  was  the  Chairman  when  it  was  established.  He  was  an 
officer  of  great  scientific  acquirements,  and  through  a  long  life,  whether 
in  or  out  of  employment,  his  mind  was  always  actively  employed  in  the 
service  of  his  country. 

Lord  Herbert,  as  a  War  Secretary,  was  a  warm  supporter  of  this  Institu- 
tion. He  saw  the  value  of  the  policy  pursued,  and  he  always  cordially 
entered  into  our  objects  and  requirements.  We  have  lost  in  him  a  friend, 
who,  as  far  as  opportunities  permitted,  was  anxious  to  advance  our  interests. 

Several  distinguished  officers  have  also  been  removed  by  death.  Among 
them  I  cannot  forbear  mentioning  the  names  of  General  Sir  Charles  Pasley, 
E.G.B.,  and  Vice- Admiral  Sir  Eichard  Dnndas,  K.C.B.;  the  former 
was  eminent  as  a  nailitary  author  and  engineer,  and  rendered  great  ser- 
vices to  the  nation  by  his  attention  to  the  system  of  pontooning ;  the  latter 
commanded  the  Baltic  fleet  in  the  Russian  war  and  was  one  of  the  Lords 
of  the  Admiralty  at  the  time  of  his  death. 

Having  said  these  few  words,  I  will  now  ask  Captain  Scott  to  read  the 
paper  which  he  has  prepared.  Captain  Scott  is  an  old  friend  of  this 
Institution.  He  gave  us  a  moat  valuable  paper  last  year,  which  has  been 
published  in  a  recent  number  of  the  Journal.  I  am  perfectly  convinced 
that,  with  the  abilities  he  has  shown,  and  the  attention  he  has  paid  to  the 
subject,  there  is  no  paper  he  can  read  which  will  not  be  most  warmly 
approved  of. 
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THE  PROGRESS  OF  ORDNANCE  ABROAD  COMPARED 
WITH  THAT  OP  ORDNANCE  AT  HOME. 

B7  Commander  R.  A.  E.  SCOTT,  R.  N. 


I  do  not  think  I  can  commence  this  paper  better  than  bj  quoting  the 
words  of  tbe  present  distinguished  Chief  of  the  Admiralty,  the  Duke  of 
Somerset,*  respecting  the  value  of  thia  Institution,  in  which  aubjecta  that 
are  not  only  professional,  but  such  as  are  of  deep  interest  to  alt  English- 
men, can  be  discussed  in  the  fair  and  open  manner  necessary  to  elicit 
truth.     His  Grace  says; — 

"  I  know  in  regard  to  Uie  Navy  a  great  many  things  are  discovered,  and 
are  put  aside  for  the  want  of  a  proper  place  to  preserve  them.  Many 
years  aAerwards  what  are  thought  to  be  discoveries  are  made,  and  we 
often  find,  if  we  had  looked  back  and  consnlted  onr  papers,  that  the  dis> 
coveries  had  been  made  a  long  time  ago.  That  is  contSnuaUj  occurring, 
and  it  shows  of  what  great  advantage  an  institution  of  this  kind  may  be, 
in  recording  information  of  this  character  and  communicating  it  through- 
out the  Services. 

"  If  you  adopt  as  a  matter  of  ftuth  that  So-and-so  is  quite  right,  and 
that  whoever  says  to  the  contrary  has  a  bad  motive,  and  is  a  dishonest 
fellow,  why,  you  may  settle  the  question  easily  in  your  own  mind,  but  you 
do  not  setUe  it  to  the  interests  of  the  country.  What  we  have  to  do  is  to 
look  at  these  questions  calmly  in  all  their  bearings,  and  I  am  sure,  if  that 
were  done,  we  should  then  arrive  at  a  satisfactory  result." 

Yet  there  may  still  be  doubts  in  the  minds  of  some  as  to  the  advisa- 
bility of  speaking  the  whole  truth.  Let  such  persons  learn  from  the  wise 
example  of  the  Emperor  across  the  water  in  at  ouce  exposing  the  real 
state  of  the  finances  of  France,  and  thus  making  friends  of  his  people  by 
admitting  them  to  his  confidence. 

It  is  only  in  great  minds,  and  amongst  a  great  people,  that  there  is  a  readi- 
ness to  acknowledge  error ;  little  minds  and  a  little  people  try  rather  to 
shuffle  out  of  false  positions  than  to  frankly  admit  a  mistake;  and  there 
may  be  some  who,  like  the  bird  that  tucks  its  head  under  its  wing,  refuse 
to  see.  Such  persona  would  desire  to  shut  out  the  truth;  but  of  what 
advantage  is  it  to  hide  our  true  position  from  our  own  people?  "  To  be 
forewarned  is  t©  be  forearmed,"  the  proverb  says,  and  any  one  who  reads 
the  French  and  other  foreign  works  must  know  that  continental  nations 
narrowly  watch  our  progress,  and  can  estimate  the  full  value  of  onr  changes 
far  better  than  we  do  ourselves.  We  indeed  have  been  too  well  satisfied, 
to  properly  consider  and  carefully  weigh  the  effects  of  our  alterations; 

1  at  the  (jencral  Anniinl  Meeting,  on  the  2nd 
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bnt,  should  War  nnfortunatel^  take  place,  the  present  blind  confidence  in 
our  armaments  might  be  rudely  dissipated,  and  untried  weapons  ful  us  at 
our  utmost  need. 

Lately  public  attention  has  been  much  occupied  with  our  naval  arma- 
ments, and  there  is  no  subject  of  greater  national  importance;  ftw  on  our 
maritime  supremacy,  our  high  position,  n^,  our  veiy  existence  as  a  great 
people  (humanly  speaking),  depends.  There  is  therefbre  a  necessity  for 
tiioroughly  venUlaling  and  settlmg  the  matter  definitively.  This  wul  at 
once  be  evident,  aa  well  to  the  landsman  present  OB  to  the  seaman,  when  be 
is  informed  that,  in  a  frigate  of  51  guns,  he  may  find,  in  consequence  of 
our  recent  changes  in  ordnance,  sis  different  guns,  and  five  different  kinds 
of  shot. 

The  naval  artillerist  is  already  too  well  aware  of  the  disadvantages  he 
will  be  placed  under  by  such  complications,  and  knows  what  must  result 
from  them  when  men's  nerves  are  highly  strung,  comrades  falling  around, 
and  smoke  and  splinters  filling  the  decks ;  and,  since  there  are  in  this 
Institution  a  large  proportion  of  experienced  officers  both  naval  and 
military,  I  can  confidently  look  for  a  patient  hearing,  and  an  unprejudiced 
deciiiou  upon  tiie  truth  or  error  of  my  views. 

In  my  former  lectures,  publisbed  in  the  nineteenth  number  of  the 
Journal,  I  pointed  out  defects  in  the  lystema  which  at  that  moment 
were  joying  popularity  in  England,  and  I  have  since  seen  my  statements 
fWly  confirmed.  This  evening  I  will  endeavour  to  place  before  you  what 
foreign  oationa  uv  doing,  and  ask  you  to  join  me  in  contrasting  their  pro- 
gress with  our  own,  |o  aa  to  see  how  far  we  have  advanced  relatively,  if 
not  absolutely. 

Foreign  fljM  Qwis  of  Early  Date. 

It  may  cause  surprise  to  hear  how  early  rifled  guns  were  used.  Zn 
the  Arsenal  of  8t.  Petersburg  is  a  gun  3}  inches  in  diameter,  and  63 
inches  in  length  of  bore,  which  was  rified  in  nine  grooves  in  1C15.  This 
gun  is  a  breech-loader,  and  there  are  aeveral  wall-piecea  and  rified  mus- 
kets in  the  French  and  other  museums,  which  were  grooved  about  this 
date  on  plans  that  have  been  lately  revived. 

In  1G61  the  Prussians  expenmented  at  Berlin  with  a  gun  rified  jq 
thirteen  shallow  grooves. 

1691.  Nuremburg  had  a  gun  forged  and  rified,  which  was  tested  on 
several  occasions. 

1696.  The  elliptical  bore  was  known,  and  had  been  tried  in  vwous 
parts  of  Germany> 

1745.  The  ^ate  at  which  Bobina  was  experimenting  in  England,  the 
Swim  already  poesessed  smaU  rified  pieces. 

1746.  Munich  hod  a  rified  breech-loader  made,  and  T.  Senner  wu 
engaged  in  rifling  various  guns. 

1616.  Iteichenbach  rified  a  bronze  gun  with  seven  grooves,  This 
piece  is  still  in  possession  of  the  &mily  in  Bavaria,  and  has  been  fired 
with  pointed  leaden  balls. 

1816  to  1819.  M.  Ponohara,  a  distinguished  French  artillery  officer, 
was  making  various  experiments  witii  an  old  gun  which  he  had  rified 
with  tbirt«en  grooves. 
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18S8.  UbntigDy  of  Snuiela  iavoDted  s  breadi-lokdiag  riflsd  piem, 
and  the  Bdgiac  gorenuooit  had  a  gun  made  on  hia  plan.  Tha  arr(u>ge-< 
mmt  of  ths  bre^  appanttoa  was  gimplified  in  1635. 

1836.  The  late  Emperor  of  Russia,  Nicholas,  aentfor  the  inventor,  and 
ordered  Iveeeh-loading  gniia  c£  18  and  S4-pound  oalibroa  to  be  mada  and 
rifled  OB  Montign3r'a  p)u.  1,800  rounda  had  been  previoualy  completed 
in  hia  pnnonoa  from  &  13-pounder.  When  tbaaa  gunq  vsre  prapaied  263 
ahotawera  fired  in  one  day  firan  the  IS-ponnder,  and  100  ahota  coDtinnoiuIy 
OB  anoceanTa  daya  from  faodi  tii«  18  Bad34-poiuidera,  and  neither  wad  nor 
|[maa<i  waa  uaed.  Bat  the  commiiaion  prendfid  over  by  General  Samajakoff 
isjected  the  plan.  (Plate  I.,  fig.  1).  ASlw  thia,  Montigny,  the  ion  of  the 
fiwmer,  went  to  Knglniyj,  but  hia  appUoaticHia  for  an  extended  tnal  were 


1846.  Major  OavaUi,  a  Saidioion  officer,  commenoed  his  experiment* 
on  riflbg,  ai^  tlieee  aeem  to  have  inapired  Wahiuidisf  with  a  aimilar  aim, 
Cavalli  uaed  a  eoppOT  ring  for  closing  the  breeoh-joint,  and  he  also  tried  a 
oofper  tube  in  the  breeoh  of  his  gun,  which  waa  ri£ed  with  two  grooves 
for  a  plain  iron  ahot.     (Bee  Plate  I.  figi.  8,  Sa,  and  8). 

ISM.TheSwediBhBaronWahrendotf,  ■ — 

before  mmtioned,  affixed  lead  to  the  side  \  \  tnoil. 

ofelongat^dprojectileB  mechanically,  lAu,  ; 
and  nsed  a  gun  rified  with  shallow  fiat 
grooves. 

1847-  M^or  Cavalli  rified  an  6-iach  gun,  and  attained  good  results, 
until  the  copper  breech-ring  waa  blown  out.  The  breech  of  the  gun 
subsequ«otiy  gave  way,  just  as  happened  in  his  later  experiments  in 
England. 

1831.  Wabrendorf's  plan  of  coatjjjg  the  shot  with  lead  was  tried  at 
Berlin  with  a  12-pounder  rified  in  six  grooves,  and  a  alow  twist.  The 
sheila  for  this  experiment  were  oast  with  two  long  and  four  Bhort  projec- 
tiona  or  atn^t  over  which  the  lead  coating  was  run.  Wahrendorf  also 
rifled  guns  with  two  grooves  on  a  plan  simuar  to  that  of  Cavallij  but  the 
lead  coating,  his  own  peculiar  plan,  was  preferred  by  the  Prussians.  In 
Sweden,  however,  Wabrendorf's  own  country,  the  officers  generally  were 
opposed  U>  the  lead-coated  or  forced-ball  system  (ag  called  from  the  pro- 
jectile's outer  surface  of  lead  btuuK  larger  than  the  bore,  which  necessitated 
loading  at  the  breech),  and  a  Ueotenant  in  the  Swedish  navy  named 
Sn^strcem  affixed  hard  wood  bearings  or  buttons  to  an  iron  projectilei 
This  plan  was  tried  against  Wabrendorf's  lead-coating  system,  but  iiothing 
transpired  ae  to  which  had  the  advantage,  until,  in  the  AJtnaU  of  the 
Bwewah  Aoademy  of  Sgiences,  which  were  published  in  1899)  the  prefer- 
ence was  accorded  to  the  Engstrccm  systeoii  Both  plans  were  attmrards 
tested  in  Trance  in  1857  by  order  of  the  Emperor  Kapoleon,  but  neither 
aeens  to  hftve  been  considered  as  a  great  sncceas-  (In  ]Plate  I.  Sgs.  4  and 
4a,  is  shown  the  Wahrendorf  gun.) 

1856.  General  Timmerhans,  of  the  Belgian  Ai'tiHery,  invented  a  wad 
which,  by  taking  the  rifie-gooves,  gave  rotation  to  elongated  shot.  Hia 
gana  were  rifled  with  two,  four,  and  six  grooves,  with  one  turn  in  16  feet, 
but  the  results  were  not  sufficienUy  good  to  cause  an  adoption  of  the  plan, 
whii^  il  shown  in  Plate  J.  fig,  S-    weed  ev^ry  syategi  that  ha«  been  tried, 
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nhicli  does  not  g^ye  rotation  to  the  ball  from  grooves  in  the  bore,  has 
failed  in  such  "«»■""  pr  as  to  show  the  impracticability  of  beneficially 
applying  any  other  arrangement  than  thidi  of  rifling  both  gtm  and 
projectile.* 

Not  only  plans  of  rifling,  but  also  systems  of  breech-loading,  have  been 
continoaUy  brought  forward,  which  have  been  sometimes  identical  with, 
and  at  others  trifling  modifications  from,  those  of  more  ancient  date ;  and 
it  is  also  a  fact  that  nearly  erery  modem  plan  of  grooving  was  oied  at 
least  250  years  ago  in  muskets  which  seem  to  have  been  fired  with  round 
leaden  b^.  These  necessarily  gave  little  accuracy,  and  hence  rifling 
did  not  supplant  the  smooth  bore  for  muskets  until  an  elongated  baU 
was  used,  tuid  it  has  not  yet  caused  the  smooth-bore  great  gun  to  be  set 
aside.  It  should  however  be  remembered  that  the  mechanical  fit  was 
unknown  in  the  early  age  of  rifling,  and  it  has  been  reserved  to  Mr. 
Whitworth  to  be  the  pioneer  la  the  path  of  shaping  the  shot  so  accurately 
as  to  centre  itself  in  a  grooved  gun.  M.  Gavalli  certainly  made  very 
good  practice  with  an  iron  shot,  but  this  was  from  ite  tight  fitting, 
which  necessarily,  like  Wahrendorf' a  plan,  required  a  breech-loader;  but 
it  was  not  until  the  precision  of  Mr.  Whitworth's  guns  became  known,  that 
great  accuracy  from  muzzle-loaders  was  regarded  as  even  possible. 

Britch-loader^— Wahrendorf  and  CavalU. 

The  first  breech-loading  gun  upon  record  was  used  by  the  English 
(and  on  this  account  I  mention  it)  in  1428  at  the  siege  of  Orleans,  but 
whether  made  in  England  or  not  is  uncertain.  France  very  early  made 
breech-loaders,  and  her  museums,  as  well  as  those  of  Strasbonrg  and 
Bavaria,  contain  breech-loaders  of  veiy  early  date,  and  in  England  there  ia 
also  a  laige  collection  of  foreign  gnns.f 

Passing  over,  however,  the  breech-loaders  of  former  years,  it  may  be 
remarked  that,  in  later  days,  not  even  the  experiments  of  the  elder  Mon- 
tigny,  successful  as  they  were,  nor  the  lat«r  improvements  of  his  son, 
succeeded  in  bringing  breech-loading  into  general  use;  but,  in  1812, 
Wahrendorf  brought  forward  a  plan  which  for  aimplioit^  and  strength  ia 
still  unrivaUed.  It  consists  of  a  round  bolt  passing  through  and  across 
the  breech,  and  supporting  a  valve  from  which  a  handle  extends  to  the 
rear  of  the  gun.  When  the  gun  is  to  be  loaded,  the  bolt  is  withdrawn, 
and  the  valve  pulled  out  by  its  stem  or  handle;  and,  when  this  operation 
is  completed,  the  valve  is  pushed  in,  and  the  bolt  shot  across  behind  it ;  and 
they  are  then  set  tightly  together  by  the  turn  of  a  screw  npon  the  handle, 
which  projects  out  of  the  rear  of  the  gun.  (Plate  I.  fig.  4).  The  effect  of 
the  discharge  is  to  push  the  valve  more  tightly  against  Uie  bolt,  and  the 
greater  the  force  of  the  explosion  the  more  is  the  valve  itself  extended. 
Eren  should  an  escape  of  gas  occur,  which  is  unlikely,  no  great  damage  can 

*  In  preparing  tiiii  acoount  of  fareign  ordnanoe,  the  author  hu  met  with  coDiiderable 
difficulties,  far  ao  little  ia  generally  known  that  eren  the  dacriptlom  of  otlienriie 
credible  eje-witaoaet  cannot  be  tuUj  relied  on,  bom  their  not  underituidlng  tbe 
pointi  in  which  ifatemi  of  rifling  differ. — R.  A.  £.  8. 

t  In  the  Uuaeum  on  Woolwich  Common  ia  a  French  gun  dated  ISlf,  with  k  noTeable 
Tcnl-pieee  almoel  identical  with  that  of  the  preeent  Nrrice  rifled  gum.— R.  A.  B.  S, 
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be  done;  but,  in  all  the  experiments,  the  rolye,  from  being  on  the  principle 
of  the  ateam-piston,  seems  to  have  perfectly  closed  the  breech.  The  gun 
of  18^2  was  designed  for  firing  round  shot  which  were  covered  yn&  lead  so 
as  to  close  the  windage-  The  plan  was  tried  at  Shoeburyness,  and  on  board 
the  "Excellent,"  but  the  results  came  far  short  of  the  inventor's  expecta- 
tions. Indeed,  cutting  off  the  wind^e  entirely,  irom  which  such  great 
results  were  formerly  expected,  is  now  found  to  be  a  disadvant^e. 
Wahrendorf  subsequently  introduced  an  oblong  instead  of  a  rounded  bolt 
for  the  breech  apparatus  of  his  ri£ed  guns,  and  one  of  these  is  now  under 
trial  by  the  Ordnance  Select  Committee — the  Service  plan  of  closing  the 
breech  by  a  screw-stopper,  and  the  later  plan  of  effecting  the  same  object 
by  a  pair  of  wedges,  havii^  proved  equally  unsatisfactory, 

Gavalli's  plan  of  breech-loading  is  very  similar  to  that  of  Wahrendorf, 
bat  the  apparatus  is  less  simple.  There  were  several  of  his  rifled  guns  at 
the  si€^  of  Gaeta,  but  so  many  accidents  happened  with  them  in  the 
trenches,  that,  on  the  bursting  of  a  pivot-gun,  which  reduced  the  gon-boat 
to  a  wreck,  the  Sardinians,  or  rather  &e  ItaUans,  following  the  example  of 
the  French  and  Americans,  abandoned  the  breech-loading,  and  are  now 
only  making  muzzle-loading  guns.  Thus,  while,  after  more  than  four 
centuries  of  trial,  other  nations  are  giving  up  the  moveable  breech  because 
it  does  not  unite  perfect  closing  of  the  breech  with  the  solidity  essential 
for  heavy  guns,  we  are  still  going  from  plan  to  plan  in  the  hope  of  efifectiug 
what  wUl,  even  if  successful  in  closing  the  breech,  be  scarcely  safe  with 
the  heavy  chai^^  necessary  to  give  the  high  velocity  of  projectile  which 
is  requisite  for  smashing  armour  plates. 

But  I  must  here  go  back  a  step  to  mention  one,  Treuille  de  Beaulieu, 
whose  researches,  fallowing  his  previous  experience  of  warfare,  have  so 
much  influenced  the  rifling  of  the  guns  of  European  nations,  and  to  whom 
France  owes  her  present  system.  Long  had  he  to  struggle  against  opposi- 
tion, and  to  bear  the  contemptuous  treatment  of  his  proptfflals  by  com- 
mittees. 

In  the  case  of  the  elder  Montigny,  we  have  already  seen  that,  although 
the  Emperor  Nicholas  invited  him  to  St.  Petersburg,  and  the  results  were 
most  satisfactory,  the  committee  of  the  Russian  Artillery,  after  putting  all 
Iciuds  of  obstades  in  his  way,  obliged  the  imfortunate  inventor  to  discon- 
tdnoe  his  labours  in  their  country ;  and  but  for  this  jealousy,  so  unfortunate 
for  the  Russians,  they  might  have  met  us  at  Sebastopol  widi  rifled  guns. 

Fretick  Rifted  Mitiile- Loaders. 

Tou  will  perhaps  be  surprised  to  hear  that,  so  early  as  1842,  M.  Treuille 
ie  Beaulieu  addressed  a  complete  paper  ou  the  subject  of  rifling  guns  to 
the  French  Artillery  Committee,  who,  it  is  said,  had  not  even  the  polite- 
ness to  acknowledge  its  receipt. 

In  1850  this  artillery  ofEcer  again  urged  his  proposal,  and  this  time  the 
Committee,  with  a  little  more  courtesy,  did  acknowledge  the  receipt  of  his 
letter,  but  this  was  the  extent  of  attention  they  gave  the  subject. 

Now  we  have  seen  first  one  committee  rejecting  a  system  for  rifling, 
which  deprived  the  Russians  of  a  weapon  that  might  have  gone  far  to 
counteract  their  disasters  in  the  Crimea,  at  Silistria,  and  at  Bomarsund; 
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and  we  hsva  Men  ft  aeocmd  throwing  ande  >  plan,  whieh  depriTed  Vmbm, 
during  its  coDteet  with  tha  Rastlani,  of  4  weapoo  HM  gars  loeh  remark* 
abb  aasiatanoe  in  their  mbaeqnent  ctmibats  with  Auatria. 

Colonel  Trmille  de  Beaolieu's  papra-  would  probably  hava  rentalDad  to 
this  daj  in  the  pigeon-holea  of  the  French  Cotnmitteo  office,  had  not  the 
Emperor,  pemaded  that  smooth-bore  guns  were  not  equal  to  die  reqnirer 
inenta  of  modem  warfare,  itined  tip  the  qneation  of  rifled  arau,  and  led 
to  tlie  production  of  the  ardllary  colonel's  paper,  eomewhat  about  the  time 
that  Lieuteiuuit  £ngstrcBm's  plan  was  tmder  trial  in  Franoe.  I  may  hen 
venture  to  remark,  &at  a  despotic  prime  minister,  who,  despite  etmunitteet, 
and  in  deflaooe  of  preoedents,  will  take  upon  himself  the  reapansibiliiy  of 
ordering  the  trial  of  a  system  which  gives  reascmable  hope  of  tuooen,  and 
on  a  su&ient  scale  to  test  its  merits,  otdy  endears  himself  the  more  to 
the  people  as  a  thorough  patriot;  and,  bs  sQch,  all  must  esteran  Ijord  PaU 
merston,  and  admire  his  dedsion  for  an  immediate  trial  of  a  batttty  of 
Mr.  Whitworth's  guns.  Excuse  this  little  digression,  and  I  will  return  to 
C!olonel  Traiiilla  de  Beaulieu,  and  what  he  has  done  for  the  French 
artillery. 

The  French  Emperor,  aAer  satisfj^ing  himself  of  the  superiority  of  the 
Colonel's  plan  over  that  of  Engstnem's  wooden  bearings  and  Wahrendorf'i 
lead,  at  once  rified  some  biass  pieces,  and  sent  than  for  immediate  service 
in  Algeria,  ^re  their  encoess  was  apparent,  but  the  guns  were  oonsi'- 
dered  too  heavy,  and,  on  receiving  this  report,  the  Empe-or  rifled  his 
light  brass  pieces,  and  thus,  at  a  very  trifling  expense,  France  woa 
placed  in  possession  of  the  artillery  which  waa  soon  to  do  such  good  ser> 
vice  in  the  field.  These  pieces  oonsumed  their  usual  powder  and  their 
ordinary  shot  as  well  as  fired  the  elongated  projectile,  an  arrangement  that 
enabled  the  Frenoh  to  cut  ap  the  astounded  reserves  of  Austria  when  at  a 
distance,  and  to  overthrow  their  squadrons  at  close  quarters  by  the  un&tl' 
ing  case-shot.  The  repulse  of  the  Austrian  cavalry  is  wortli  recording-^ 
they  had  formed  in  the  plain,  and  were  seen  from  the  heights  beanng 
down  upon  the  thinned  and  wearied  columns  of  the  French  iiuEautiy,  whea 
the  order  "  load  with  case  "  was  given  to  the  artillery,  and,  as  die  cavalry 
dashed  oqwards,  homing  to  achieve  a  victory,  they  were  met  and  rolled 
over  by  a  shower  of  canister-balls  that  sent  back  many  a  charger  tidsr> 
less,  leaving  gaps  in  their  ranks  which  hopelessly  disordered  the  survivors, 
and  prevented  diem  from  again  returning  to  the  charge. 

The  rifling  of  the  Frenoh  bronze  field-pieces  that  did  this  execution 
consisted  of  six  rounded  grooves,  and  the  projectiles  had  twelve  zinc  studs* 
or  buttons  placed  in  pairs  (see  Plate  I.  fig.  6),  one  stud  being  arranged 
80  as  to  push  the  barings  of  tha  shot  tight  against  those  aides  of  the 
groove  on  whicJi  It  would  press  in  ooming  out,  to  prevent  an  injwrioua 
play  on  the  shot's  starting.    The  weight  of  the  gun  is  abOHt  6  cwt„  wA 

*  The  French  idoped  oft  the  beaiiDg  elds  of  the  buttona  to  tha  aagle  al  whioh  tike;  vere 
found  to  bsrs  been  nibbsd  dawn  b;  the  rifla  grooTea  on  diubu^i  and  they  tiUir&i>te4 
much  importenoe  ta  the  uh  of  lino ;  but  have  latterly  diicovered  that  occDno;  of  a^jiut^ 
ment  of  bearing  ia  alone  required.  The  rubbing  down  aslant  merel;  showed  that  the 
prqfectilea  were  not  preaerred  conoentric  in  their  panage  out  of  tbe  gun.  One  of  the  pro- 
]ecUle«  flred  at  Solfteioo  I*  in  the  Honam  of  tb*  IniUtatian,  logethei  irith  Tarioui  riflt> 
■hot  used  in  Etigluid.-T-R.  A.  B.  8. 
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Aai  ol  its  nfle  pnjMtUe  91b*.,  and  It  waa  tiiia  lightaaM  wbiofa  enabled 
Tartar  ponisB  to  draw  the  Frendi  field-pieces  through  the  maithaa  of 
China,  in  whicb  our  own  gniu  of  8J  ewt.,  and  nuHinted  npon  heavy  oar- 
riages,  stuck ;  a  defB«t  wMoh  i>  abont  to  be  remedied  hy  introduoing  an 
AnnBtrong  gun  and  shot  of  the  game  weight  as  the  French. 

Besides  these  field-[deces,  the  Fieocb,  after  csrefiil  trials  of  the  two- 
grooved  elliptioal  rifling  for  larger  ordnance,  gave  it  up  for  three  centrical 
groores  in  Deoembu*,  1860,  and,  as  the  plan  waa  simple  and  inexpensiTS, 
titey  at  <mca  carried  it  out  with  thdr  heavy  guns,  and  were  agun  ready 
lor  the  contest.  The  ordnanoe  thus  treated  were  cas^iran  80  and 
50-pouaders,  whicb  were  rifled  so  as,  in  addition  to  their  usual  smooth- 
bore ammoniticai,  to  throw  shells  of  60  and  691bs.,  containing  5}  and 
about  81bs.  of  powder  respectively.  These  guns  were  strengthmed  by 
hoops  put  cm  the  breech.  {Vide  Captain  Blakely's  Lecture,  voL  iv. 
p.  401  of  the  Journal  of  the  lostitution.) - 

The  projectiles,  instead  ofhaving  twelve  studs  wholly  of  white  metal,  were 
fitted  with  three  large  studs,  one  half  of  which  were  of  zinc,  and  the  other 
half  cast  on  the  shell.  (See  vol.  v.  page  434,  plate  ii.  of  the  Journal). 
The  rifling  of  the  gun  coinmences  from  straight,  and  increases  gradually 
in  quickness  of  turn  from  breech  to  miuzle,  the  object  aimed  at,  being 
to  sjlow  the  projectile  to  move  easily  at  the  first  impact  of  the  charge, 
se  as  to  lessen  the  strain  upon  the  breeoh.  This  is,  ia  my  opinion,  a 
mistake,  for  the  studs  strike  the  aides  of  the  rifling  very  hud,  whiob,  be- 
sides wearing  down  the  edges  of  the  grooves,  breaks  off  portions  of  the 
stndii  oocadooing  an  unatia  flight  to  be  taken  by  the  ball.  These  studs 
are  also  liable  to  injtuy  from  carri^e,  and  flattening  by  a  falL  In  both 
oases  tliere  might  be  a  difficulty  in  loading,  and  they  are  not  safe  for  firii^ 
over  ships  or  advanced  works. 

In  the  oBStriron  service  83-pounder,  which  was  rifled  on  the  French 
plan,  and  tried  at  Shoeburyness,  the  zinc  was  put  npon  the  wrong  side  of 
the  button,  so  that  in  loadmg  the  zinc  pressed  against  the  grooves,  and,  on 
eoming  out,  the  iron  came  in  contact  with  them.  The  consequence  was, 
that,  in  40  reouds,  the  iron  bad  knocked  away  the  edges  of  the  bearings  of 
the  grooves,  and  rendered  the  gun  unserviceable;  but>  despite  these  dia- 
advantages,  the  practice  so  impressed  one  of  the  competitors,  that  he  said, 
"Weill  that  u  a  good  plan!"  and,  as  his  own  gun  waa  i)i  trial)  we  may 
take  what  he  said  as  of  some  value. 

Ia  addition  to  these  naval  gnna,  the  French  have  some  light  brasq 
mortars,  which  are  likely  to  prove  useful  for  dropping  shells  upon  the  deck 
and  into  the  engine'TOom  of  a  fbe. 

Austrian  RiJUng. 

The  Austrians,  taught  the  value  of  rifled  pieces  at  Solferino  and  Ma- 
gentOf  m'Qst  be  admitted  to  be  not  bad  judges  of  the  worth  of  the  French 
plan.  Their  first  trials  of  rifling  commenced  about  1857,  and  were 
oontinued  throngh  1S&8  and  1859  without  any  decision  being  arrived  at; 
but,  on  the  4th  April,  1860,  after  some  previous  experiments,  breech 
and  muzzle  loading  rifles,  and  lead-coaling  and  French  studs,  were  tried 
against  each  other.     On  this  occasion  the  Emperor  was  presenti  and  a 


Coo^^lc 


12  THE  FBOGBEBS  OF  OBDNAHCE  ABROAD 

oiumiinous  decision  was  given  in  favour  of  Treuille  de  Beitiilieu's  plan, 
because— 

Irt.  It  cotild  be  quickly  and  cheaply  carried  out. 

2ndly.  It  united  facility  of  fire  vrith  sufficient  accuracy. 

Srdly.  It  combined  in  one  piece  the  advantage  of  the  gun  and  howitzer. 

4thly.  It  allowed  of  the  employmeDt  of  all  the  existing  material. 

But  mark,  Austria  is  not  satisfied  that  she  possesses  the  best  gun,  and, 
since  February,  1861,  has  been  making  trials  of  three  systems  of  rifling. 
She  is  also  making  experiments  with  a  new  metal  for  ordnance,  and  has 
lately  obtwned  excellent  results  irom  gun-cotton,  which  has  been  fired  {rom 
tiliort  and  thick-chambered  pieces  of  bronze.     (See  Plate  I.  fig.  7.) 

Austria,  like  France,  Spain,  and  other  countries,  has  made  trials  of 
finely-grooved  breech-loaders  on  a  plan  similar  oi  analogous  to  that 
adopted  in  thb  country,  and  did  intend  in  1859  to  cast  breech-loaders  at 
Marcazelli  but  decided  in  1860  that  any  advantages  in  accuracy 
from  centering  the  projectile  on  so  many  points  was  more  than  counter- 
balanced by  the  greater  delicacy  and  expense  of  lead-coated  shot,  and  the 
want  of  solidity  resulting  from  a  breech-loading  plan. 

Itusavm  Rifling. 

The  Bussians  are  now  endeavouring  to  make  up  for  lost  time,  and  to 
rifle  the  heavy  ordnance,  mounted  on  their  various  fortresses,  on  a  plan 
similar  to  that  of  the  French.  They  have  already  purchased  portable 
rifling  machines  &om  Alessrs.  Yavasseur  and  Co.  of  London,  with  the 
intention  of  grooving  the  guns  without  moving  them  off  their  carriages; 
and  they  also  mean  to  use  the  rifiing  machines  in  a  similar  manner  on 
board  some  of  their  ships;  but  their  larger  guns* — 120-pounder8  of  10| 
inches  bore,  firing  a  hollow  shot  of  1201b3.  (the  solid  would  be  about  160 
lbs.)  and  the  56-pounders,  which  are  like  the  American  columbiads — tbey 
now  intend  to  lifle.     (These  guns  are  shown  in  Plate  I.  figs.  8  and  9.) 

The  Russians  had  rified  several  of  their  smaller  fortress  guns  (SO-pounders 
and  24-pounders)  with  six  grooves,  and  their  field-pieces  have  been 
mostly  rifled  in  a  similar  manner,  but,  instead  of  placing  tlie  studs  in  pairs, 
and  having  twelve  of  them,  they  use  only  six  placed  alternately.  Their 
Tiffing  liaa  an  equal  twist,  tmd  the  grooves  are  slightly  narrowed  at  the 
bottom.  In  the  field-piece  they  are  sloped  off  on  one  side  to  allow  the 
projectile,  the  bearings  of  which  are  also  sloped  off,  to  wedge  itself  tightly ; 
but  these  slight  modifications,  which  have  been  also  ^ied  in  fVauce, 
possess  no  advantage  over  the  fittings  adopted  for  the  French  service. 
(See  Plate  I.  figs.  10  and  11). 

Smediah  and  Dutch  lifting. 

Li  Sweden,  Baron  Wahrendorf's  own  country,  Lieutenant  Engstnsm's 

'  Theie  guDa  ttrs,  it  t<  believed,  to  be  Btrengthened  at  the  breecli  bj  hooping,  and  nuj 
then  be  rifled  in  three  groovea  to  fire  A  ptojecSe  with  long  iron  bearings  instead  of  itada, 
■s  the  Kuuian  trials  with  thii  plan  haTe  been  atbhctor;.  An  ofBcer  waa  latcl;  In  Eng. 
Innd  gathering  inrormaUan  re^iecUiig  the  Engliili  eiperinienta  with  iron  *hot.— - 
R.  A.  B.  S. 


^dbvGoo^^lc 


COMPABED  WITH  THAT  AT  HOME.  13 

system  was  preferred ;  but  the  French  plan  is  considered  still  bctter> 
and  ie  the  one  now  used. 

The  Dutch  have  also  preferred  the  French  syBtera  of  rifling  and  have 
applied  it  to  bronze  gunB.  The  reasons  for  this  almost  general  adoption 
are  ^vea  in  very  similar  t^rms  to  those  madeuse  of  in  France,  viz.  that 
U.  Treuille  de  Beanlieu's  system  was — 

The  simplest; 

The  quickest  and  easiest  to  carry  out; 

The  cheapest,  and  involved  no  complications, 

Spanuh  Bijlmg  and  Stretigihemng  for  Cast-iron  Oung. 

The  Spaniards  rifled  their  field-guns  on  the  French  plan,  and  used  them 
against  the  Moors  at  the  si^e  of  Tetuan,  and — as  an  anthor>  M.  Mangeot, 
whose  researches  I  have  largely  availed  myself  of,  states—"  taught  the 
Moors  by  improved  weapons  the  advantages  of  civilization." 

Their  heavy  guns  have,  like  the  French,  been  lately  rifled  with  three 
grooves,  the  only  differejice  being  that  the  twist  of  the  rifting  is  uniform, 
and  that  the  projectiles  have  studs  in  purs  instead  of  one  large  stud  only 
for  bearings.  (See  Plate  I.  figs.  12  and  13.)  Spain  has  also  followed  the 
example  of  France  in  hooping  her  heavy  ordnance,  having  previously 
ascertfuned  that  the  unhooped  cast>-iron  guns  rapidly  deteriorated,  and 
ultimately  burst  at  less  tiian  200  rounds,  bat  that  the  hooped  guns,  when 
properly  fitted,  which  was  arrived  at  by  careful  experiment,  always 
stood  more  than  1000  successive  discharges. 

The  final  deciaioa  of  the  Spanish  Committee  is  thus  given:  "  'ITie  path 
we  must  follow  is  clearly  indicated, — cast-iron  cylinders  hooped,  a  most 
simple  manufacture,  which,  once  established,  only  requires  great  care  in 
secuiing  the  proper  diameter  to  the  bore  of  the  hoops.  The  difierence 
between  the  diamet«rs  of  the  hoops  and  of  the  cnst^iroa  part  must  be  de- 
termined by  experiment  aided  by  calculation." 


The  Italians  made  several  trials  of  Cavalli's  system  of  rifling  in  two 
grooves  at  Turin,  and  ultimately  decided  that  the  ribs  on  his  shot  were 
unfit  for  field-pieces.  These  ribs  projected  too  far  for  the  size  and  weight 
of  the  shot,  and  consequently  stopped  the  rotation,  and  materially  lessened 
the  range.  The  tightness  of  fit  was  found  also  to  be  a  serious  objection  to 
using  the  plan  for  muzzle- loading. 

At  die  siege  of  Gaeta  many  of  the  guns  used  were  grooved  on  the 
French  system,  and  some  threw  zinc-ribbed  shot  similar  to  those  used  in 
the  Armstrong  shunt;  but  the  guns  for  these  last,  and  a  crowd  of  various 
small  calibres  of  guns,  were  gradually  suppressed,  Cavalli's  and  Wahren- 
dorf's  systems  abandoned,  and  breech -loading  entirely  ^ven  ttp.  The 
"Kevista  Militare"  of  Turin,  dated  1 859,  contains,  according  to  Fouroaulf, 
a  fiill  account  of  the  failure  of  the  breech-loaders,  and  states  that  the  acci- 
dents which  happened  had  been  fully  anticipated,  the  plan  being  unfit  for 
heavy  guns;  and  llius  the  Italians,  having  first  adopted  the  French  plan  for 
field-pieces,  now  took  it  in  its  entire^  for  heavy  guns  also. 
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Prussian  EiJUng  for  Cast-iron  and  Sltel  Ouna,  and  Belgian  S^iag  and 
Basaner  MetaL 

But  are  any  nationi  nsing  tlie  l«Bd-«oateii  shot  ?  Y«t;  the  FtumUds, 
who  first  adopted  breech-loading  and  a  ocHnpreesicm  plan. 

Thej  have  had  a  Urge  number  o!  steel  field-piecei  made  by  Knipp  of 
Essen;  these  weigh  SOOlbs.  and  throw  projectiles  of  ISlba.;  but  their  heavier 
gnus  are  cast  from  charcoal  iron  of  a  very  superior  quality;  but  mark, 
\nth  these  rifled  guns  the  Pruuiam  have  retained  several  noooth-boies, 
so  as  not  to  lose  the  advantages  of  the  straight  ricochetting  and  rolling  of 
the  round  ball.     Their  field-gun  is  given  at  Plate  I.  fig  11. 

The  Bolgiana  also,  impressed  by  the  accounts  of  the  immeasurable  sn- 

Erioiity  of  the  English  rifled  piece,  and  inflnenoed  by  Prussia,  seem  t« 
ve  very  lately  decided  upon  lead-coating,  but  hare  wisely  adopted  a 
slight  modificatdon  of  Wahrendorf  s  plan  of  closing  ^e  breech ;  this  difiers 
from  the  Armstrong  in  that,  while  a  tittle  extra  pressure  fbroea  the  breech- 
stopper  (vent^piece)  of  the  latter  away  &om  the  end  of  the  bore,  oaumng 
a  dangerous  escape  of  get,  the  valve  ioce  of  the  Wahrendorf  stopper  is 
only  more  fiilly  expanded  and  the  stopper  more  tightly  poshed  against  the 
bolt  which  supports  it  in  the  bore  at  the  gon.  [Shown  by  a  model  on 
the  table]. 

The  Belgians  are  also  testing  Bessemer's  steel  for  rifled  gons,  and  have, 
as  far  as  their  trials  have  gone,  found  it  to  be  a  very  superior  metal;  and, 
as  it  can  be  produced  at  oomparatively  small  cost,  they  will  probably 
lai^ely  employ  it. 

In  England,  BesBemfa''8  own  country,  his  metal  has  not  yet  been  tried 
by  Gcremment,  but  it  was  used  in  one  of  Mr.  Whitworth's  guns. 

ForlvguetSf  Swiss,  and  Egt/pUan  Rijiing. 
Not  to  fatigue  you  by  further  details  of  the  gons  of  European  countries,  I 

may  mention  that,  besides  the  nations  spoken  of  as  having  preferred  the 
French  system  on  account  of  its  simplicity,  its  allowing  of  the  use  of  the 
old  ammunition,  and  combining  the  advantages  of  the  smooth-bore  and 
rifle, — the  Portuguese,  the  Swiss,  aye,  even  the  Egyptians,  have,  after  care- 
fbl  trials,  condemned  breech-loaders  and  delicate  projectiles  as  unfit  for 
the  rough  usage  of  war,  and  have  followed  the  safer  plan  of  rifliug  their 
present  guns  and  using  elongated  shot  as  well  as  all  their  present  ammu- 
nition.—(Fourcault,  "Le  Canon  Prussieu,"  edition  of  1861). 

Amerioan  Large  Iron  Qiins,  cast  hoUote. 
But  it  u  time  to  go  across  the  water  to  the  Americans  and  to  examine 
what  they  have  done.  You  must  all  have  heard  of  the  Dahlgnn  trad 
Columbiad  guns.  The  former  is  in  shape  very  like  a  soda-water  bottle, 
being  much  ronnSed  over  the  breech  ;  the  latter  is  rather  a  sb^ighter  gun ; 
but  of  the  large  weapons,  which  alone  seem  to  be  in  favour  in  ^e  States, 
their  l5-inah-bore  guns  are  the  most  in  &vour.  (Vide  Plate  IL  fig.  1.) 
The  gun  represented  was  cast  hoUuw  at  the  Pittsburg  foundry,  under  the 
direction  aad  after  the  method  of  Captain  F.  J.  fiodman;  it  weighs 
49,1001bs.,  and  ia  16S  inches  loiig  in  the  bore ;  the  thickness  of  metal 
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thrcfogh  tlie  aidea  of  the  gaa  at  the  junctloQ  of  the  bore  with  the  ebambtx 
it  16}  incbeB,  and  the  thickneaa  of  the  metal  at  the  muzile  &  inchei. 

ThiB  gan  had  fired  360  ronnda  before  the  middie  of  last  jear  with  diella 
wdghing  from  305  to  3351bB.,  and  an  ayerage  ohai^  o{  fiSlbe.  of  larg»- 
grmned  powder;  it  was  worked  with  facility,  requiring  from  l'10"to  1' 52" 
to  complete  loading,  runniiig  out)  tralniiig,  and  firing. 

At  6°  eleratioQ,  the  shot  struck  the  ground  at  2017,  1937,  1902,  1892, 
and  1878  yardi;  the  lateral  deviations  being  1,  S,  f ,  5  yards  to  right,  and 
b  jaida  to  the  left.  The  time  of  flight  waa  from  6}  to  7  seconds.  The 
initial  Telocity  was  ibond  by  ezperimtnt  to  be  lS28ft.  per  seocmd  with 
40ibi.  of  large-grained  powder,  and  1262  ft.  per  second  with  501ba.  of 
pcribiated  cake. 

At  S6°  86'  elsralion,  the  nn^  of  this  gun  with  ahell  of  SSUbs. 
was  ibiuid  to  be  5,200  yards  with  SOlbs.  perforated  cake,  and  6,400 
with   401b8.  of  large-grain  powder;  the  time  of  flight  being  about  27 

The  lai^e^;rain  powder  used,  differed  from  common  powder  only  in  the 
size  of  the  grains,  which  are  -^^  inch  cube,  and  in  the  degree  of  pres- 
niie  to  which  it  is  antiiected  in  mannfactore. 

The  perfbiated-cakfi  powder,  invented  by  Bodman,  is  prepared  in  solid 
oomprened  cakes  (subjected  to  a  pressure  in  the  making  equal  to  what 
they  will  be  suhjected  to  in  the  gun),  and  perforated  with  holes  to  penult 
aooese  to  the  flame ;  it  is  intend^  to  reduce  the  exoessiye  etr«n  to  whioh 
ray  large  guns  are  Bub>jected  with  fine-grained  powders,  which  are  inflamed 
almost  insbmtuuionsly,  and  before  the  heavy  projectile  is  started  from 
its  seat  This  was  ascertained  by  the  "  pressure  gauge  "  attached  to  the 
gnn,  nr  introduced  into  its  chamber ;  and  the  comparative  initial  pressures 
■     ■ "       '  iwder,  were 


of  "  peribrated  cake,"  "  large-grained,"  and  common  cannon  powde 
thus  found  to  have  about  the  ratios  of  ^,  ^,  and  unily.  This,  writes 
Uqor  J.  Barnard,  of  the  U.  S.  Engineers,  is  a  result  of  ven  great  im- 
portanoe  in  its  bearing  upon  the  practicability  of  using  cast-iron  guns  of 
extraordinary  calibres. 

Speaking  of  rifled  guns,  Mtyor  Barnard  says  range  and  accuracy  are  of 
little  value  unless  the  projectile  possesses  the  necessary  destructive  qualities. 
And  again,  "  to  damage  a  vessel  seriously  it  is  not  the  hole-punching  pro- 
perty whicuh  we  need ;  it  is  the  smashing  efiect,  the  Staving  in  of  planking 
and  timber ;  or,  if  a  hole  alone  is  made,  that  it  shall  be  so  large  as  to  defy 


The  Americans  are  abolishing  21  and  32-pouader  guns,  and  substitutii^ 
Colombiads  and  Dahlgiens,  rightly  considering  that  such  small-bore  guns 
will  be  of  little  use  in  a  future  conflict.  The  early  guns  had  a  large  chamber 
(rf  less  diameter  than  the  bora  itself,  but  this  was  found  very  objectionable 
in  pnotioei  as  the  shortening  or  reducing  of  the  charge  Idt  an  air-space 
which  endangered  the  safety  of  the  gun.  During  the  last  war  with  Eng- 
land the  Americans  used  a  very  thin  metal  instead  of  flannel  to  cover  the 
powder,  in  order  to  prevent  the  necessity  of  sponging  at  close  quarters; 
and  they  have  lately  succeeded  in  making  their  powder  water-proof. 
Another  of  their  plans  is  to  cover  their  old  round  shot  with  pulp  to  i^uce 
the  windage,  which  is,  even  in  the  15-iiich  gun,  only  -jig  of  an  inoh;  wcj 
hcwever,  fboliably  oontisue  to  give  a  windage  which  was  necessary  some 
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50  years  Biace,  whmi  balls  could  not  be  cast  traly  spheric^,  but  which 
with  the  exactness  of  the  present  castings,  under  the  very  able  auperin- 
.tendence  of  the  head  of  the  Laboratory  Department,  could  be  now  advan- 
tageously reduced  by  one  half. 

American  Strengthened  Eified  Guns. 

The  Americans  have  rifled  their  field-pieces,  and  have  been  rifling 
some  of  their  heavy  ordnance;  the  "Parrott"  gun  is  merely  a  cast-iron 
piece  rifled  and  then  strengthened  by  hoops  on  the  BIak:ely  plan.  (See 
Plate  n.  fig.  2.)  The  Times'  Correspondent  writes  thus:  "  The  Parrott 
gun,  made  by  the  eminent  founder  at  West  Point,  is  a  simple  workman* 
like-looking  piece  of  artillery,  with  a  thick  iron  band  shrunk  over  the 
breech,  and  its  range  is  nearly  as  great  as  that  of  the  Armstrong,  and  its 
cost  very  much  less ;"  and  again,  "  Captain  Dahlgren  informed  me  he  was 
surprised  to  find  we  were  content  widi  iron  in  our  guns  of  such  inferior 
fibre;"  and  also,  "in  the  qualities  of  iron  the  Americans  say  our  standard 
is  much  lower  than  theirs." 

This  opinion  seems  to  be  borne  out  by  the  unequal  expansion  of  the 
cast-iron  guns  which  were  lately  attempted  to  be  strengthened  by  tubing 
(see  page  18),  when  the  bending,  on  heating,  occasioned  the  destruction  of 
two  guns  before  one  could  be  successfully  tubed ;  and  in  the  English  work 
on  "  The  Useful  Metals"  it  is  stated,  at  page  213,  that  "  The  quality  of  our 
pig-iron  has  deteriorated  within  the  last  half-century.  In  aa  English  gun 
imported  into  America  in  1845,  the  cast.jron  was  of  a  density  of  7,04,  and 
tensile  strength  of  18.1451bs.  to  the  square  inch  ;  while  other  English 
guns,  imported  about  thirty  years  previously,  contained  metal  of  a  density 
of  7.202,  and  tensile  strength  corresponding  to  28,0671bs.  to  the  square 
inch," 

The  Americaus  have  invented  many  breech-loaders,  and  amongst 
others  a  plan  which  they  supplied  to  this  country,  at  a  cost,  of, 
I  believe,  10,0001.  including  the  six  guns  and  patent.  These  six  guns  are 
still  lying  near  where  they  were  landed  in  the  Arsenal,  quite  unfit  for  use; 
they  are  rifled  with  several  shaUow  grooves  similar  to  those  used  by 
Prussia,  and  were  intended  to  fire  lead- coated  shot. 

The  Americans,  however,  carefully  eschew  the  use  of  breech-loaders, 
though  they  seem  to  have  been  at  first  favourable  to  compound  projectiles. 
The  Southern  Confederacy  has  purchased  very  many  of  its  heavy  guns 
from  England,  which,  with  few  exceptions,  fire  lead-coated  shell.  At  the 
caimonadlng  against  Fort  Pickens,  these  leaded  projectiles  struck  on 
their  base,  which  was  heavier  than  the  front,  and  did  not  explode;  the 
range  obtained  was,  however,  sufficient  to  show  the  value  of  rifled  weapons, 
for  the  smooth-bores  motmled  in  Fort  Pickens  vrere  unable  to  reply  to  the 
distant  bombardment. 

The  value  of  rifled  guns  was  equally  shown  in  the  chase  of  a  small 
Confederate  steamer  by  the  North  American  frigate  "  Minnesota;"'  for  the 
former  pitched  several  rifle  shells  upon  the  latter's  deck,  causing  very 
serious  damage,  and  some  loss  of  life,  while  keeping  quite  .ut  of  r«ich  of 
the  latter's  smooth-bore  guns. 

It  only  remains  to  add,  that  the  Americans  have  rifled  their  field-pieces, 
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and  are  reduciDg  their  guns  to  aa  few  calibres  aa  possible,  tbllowiag  in  this 
the  example  of  the  French,  who  are,  it  is  sud,  brlugiug  the  mass  of  their 
ordnance  to  4  calibres,  viz.,  1  for  the  field,  1  for  the  siege,  and  2  for  navul 
purposes,  viz.  30  and  50-pounder8;  aad  this  wiae  plan  is  also  beiug  fol- 
lowed hy  Austria  and  Sardinia. 

Having  thus  examined  what  continental  nations  and  our  cousins  across 
the  Atlantic  are  doing,  it  will  be  well  to  compare  our  own  progress  with 
what  they  have  efiected  at  so  small  an  amount  of  effort  and  expense :  in 
fact,  foreign  countries  have,  for  the  most  part,  given  to  their  old  guns  by 
ri£ing  a  very  great  increase  of  range,  and  obtained  greater  effect  by  the 
use  of  elongated  shells,  still  retaining  the  use  of  their  former  ammunition. 

English  Eifles  ;  Solid  Hound  Shot  and  Shell  Gunt. 
England,  however,  unrivalled  in  resources  and  in  manufacture,  has  adopted 
a  new  gun,  and  with  it  a  principle  of  rifling,  which  cannot  be  apphed  to 
her  old  artillery ;  she  is  therefore,  like  Prussia,  obliged  to  retain  smooth 
bores,  and  thus  to  have  two  guns  to  perform  the  work  of  one;  and,  while 
most  other  countries  are  reducing  the  various  kinds  of  ordnance  to  four 
or  six  sizes  of  bore  altogethei*,  we  have  already  seven  or  e^ht  small 
calibres  and  about  20  varieties  of  Amstrongs,  in  addition  to  as  many  or 
more  different  diameters  and  descriptions  of  smooth-bore  gims.  Awakened, 
as  we  were,  from  our  complacency  respecting  the  old  ordnance,  we  have 
very  much  over-estimated  the  effects  which  would  be  produced  by  ri&jd 
ordnance,  and  hence  have  neglected  the  improvement  of  our  cast-iron  guns ; 
and,  as  the  Armstrong  system  could  only  be  applied  to  specially  con- 
structed weapons,  the  smooth-bores  were  at  first  virtually  put  aside,  being 
regarded  by  those  who  had  little  experience  of  warfare  with  something 
approaching  the  contempt  entertained  for  "  Brown  Bess."  This  did  not, 
however,  lead  to  stopping  the  supply  of  cast-iron  ordnance,  and  we  have 
continued  to  recdve  shot  and  also  sheU  guns,  which  answered  well  whilst 
the  round  ball  and  the  round  shell  were  alone  fired,  though,  even  then,  the 
larger  guns  were  barely  strong  enough  (from  being  cast  of  bad  form  and 
solid  instead  of  hollow)  ;  but  now  that  round  balls  are  only  valuable 
within  600  yards  against  plated  ships,  and  shells  of  little  or  no  use  against 
them,  their  form,  size,  and  mode  of  manufacture,  are  evidently  unequal 
to  the  requirements  of  modem  wariare. 

English  Plant/or  Strengthening  Cast-o-on  Guns;  Caatmg  upon  a  Caret 
and  Remarks  upon  English  and  French  Rifiing. 

In  manufacturing  the  new  artillery,  difficulties  soon  arose,  and  it  like- 
wise became  evident,  that  the  force  required  to  squeeze  a  leaded  ball 
through  a  barrel  of  smaller  size  than  itself  threw  a  strain  upon  the  weapon, 
which  increased  in  a  very  rapid  ratio  as  the  size  of  the  bore  increased. 
The  shunt  method  of  rifling  had  been  tried  with  a  cast-iron  service 
32-pouiider  in  1859,  and  this  gun  bursting  at  the  50th  round,  indicated 
that  an  increase  of  strength  was  necessary,  and  therefore  "  hooping,"  which 
had  been  proved  a  success  when  apphed  by  Captain  Blakely  in  1856,  was 
again  resorted  to. 

Instead,  however,  of  hooping  the  existing  ordnance  on  a  plan  which 
had  proved  successftU,  a  new  pattern  weapon,  which  was  thick  in  front  of 
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the  tinnnioiu,  and  veiy  thin  at  the  breech)  was  suppUed.  (See  Plate  11. 
fig.  3.)  But  as  the  hooping,  a  a,  did  not  unite  the  cast-iron  to  the 
wronght-iroa  bands,  the  weapons  had  so  little  longitudinal  sta«ngth,  and 
were  bo  weak  aX  bb,  where  the  thickness  of  cait-irm  was  suddenly  re- 
duced 2  or  S  inches,  that  the  guns  proved  unsafe. 

The  next  plan  tried  was  that  of  casting  gun-metal  upon  these  iron 
weapons;  but  the  molten  brass,  after  (wnin^  the  iron  it  was  thus  oast  upon, 
proved  to  be  so  yielding,  that  the  iron  breech  burst  and  opened  about  an 
inch  without  any  (apparently)  great  strain  being  tlirown  upon  tlie  brass. 
Capt^  Blakely  was  Uien  permitted  to  try  to  utilise  these  new  inm  castings, 
and  bis  method  has  hitherto  stood  the  proof,  in  the  only  gun  altered  by 
him.  SubEcc|uent]y,  a  plan  of  binding  the  breech  to  the  rest  of  the  gun 
was  tested,  the  piece  bemg  cased  in  wrought  iron,  and  bound  together  by 
longitudinal  bands  attached  to  its  trunnions  ;  bat  the  xwults  were  very 
disproportionate  to  the  expense.  The  mistake  of  trying  to  hold  on  the 
breech  longitudinally  has  arisen  &om  the  gun's  breaking  against  the 
thick  breech  on  bursting  ■  but  it  is  in  reality  first  fraotured  at  ihe  seat 
of  the  shot,  and  then  flies  open,  breaking  off  the  pieces  on  each  side.  A 
cast'-iron  gun  goes  gradually,  of  which  indioationa  are  generally  given  by 
minute  cracks,  wbichgraduijlyenlarge,  but  can  only  be  sewiroiutd  the  vent 
hole.  Another  plan  of  strengtheoing  was  that  attenq>ted  by  inserting  a 
tube  of  steel  or  wrought-iron  inside  the  itai^er  cast-iron  ordnance  which 
were  proportionately  bored  out;  but  the  difficulty  of  getting  the  proper 
amount  (£  tightness,  the  weakening  of  the  gun  where  the  tube  abutted 
against  the  bottom  of  the  bore,  and  tlie  fact  that  if  put  in  without  da- 
maging the  piece  the  tube  might  crack  and  the  gun  burst  without  warning, 
will  always  render  such  a  method  as  unsafe  in  practice  as  it  is  difficult 
aad  expensive  in  its  application  (see  Plate  n,  fig.  8).  The  last  plan  of 
strengthening  tried  is  that  shown  in  Plate  II.  fig.  4,  but,  as  the 
thicl^ess  of  the  wrought  iron  was  at  the  breech  end,  no  advmitage  re- 
suited  from  its  employment ;  and  thus,  strengthen  ii^;  CMt-iron  guns  has 
been  pronounced  a  "  fallacy,"  and,  as  it  appears,  is  definitely  ccsidenmed. 
The  Armstrong  gun  itself  is,  however,  a  proof  to  the  contrary,  and  aSbrds 
an  example  of  the  union  of  two  difierent  irons,  (the  grain  of  the  one 
orossing  the  grain  of  the  other,)  yet  resolling  in  giving  that  strength 
which  was  found  unattainable  prior  to  the  use  of  the  forged  breach,  to 
which  the  coil  (uhes  are  welded  :  anotlier  example  was  afibrded  by 
Captain  Blakely's  stretigthaied  gun,  which  was  fir^  at  Shoeburjmess  in 
1856,  and  threw  2,SS9  shot,  whilst  479  shot  only  were  fired  from  a  brass 
piece  before  it  was  disabled,  and  351  and  1S7  respectively  from  two  un- 
strengthened  cast-iron  guns  before  th^  burst;  the  powder  charges  b^ng 
very  great  in  all  four  oases. 

It  has  been  stated  that  the  French  ordnance  is  not  stronger  than  before 
it  was  hooped ;  it  is  possible  that  this  might  appear  true  under  a  similar 
test  to  that  used  in  England,  which  consists  in  increasing  the  weigbt  of  die 
proof-cylinder  by  the  weight  of  one  of  the  gun's  shot  every  10  rounds  (by 
which  means  the  strain  is  made  to  act  in  a  different  manner  and 
direction  to  that  thrown  upon  the  gun  when  firing  the  proper  service 
charge);  but  it  is  not  true  as  respeote  the  ordinary  endurance,  which  is 
rendered  much  more  uniform  and  continuous  by  boc^ong. 
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I  may  remark,  that  all  gons  properly  cast  are  sufficiently  atrong  to 
resist  a  few  rounils  of  Tery  heavy  charges,  but  by  using  them  the  particles 
of  iron  wookl  be  difitorbed,  and  then  would  not  re-arrange  or  re-settle 
themselTes  unleu  a  long  period  of  rest  were  girai.*  With  smaller  charges, 
oast-iron  gnns  slowly  deteriorate  with  constant  .naei  bnt  they  become 
very  rapidly  weakened  if  fired  continously,  so  mtich  so,  that,  were  a  gun 
to  be  fired  rapidly  for  800  or  400  rounds  and  then  proved  with  a  heavy 
charge,  it  would  almost  inevitably  burst.  The  object  therefore  to  be 
aimed  at  is,  to  prevent  the  disturbance  of  the  particles,  and  the  consequent 
deteiioTstion  of  the  piece ;  and  this  ia  what  the  hooping  does  e^t,  when 
the  gun  is  fired  with  the  charges  which  the  hoops  are  calculated  to 
withstand;  should  a  greater  strain,  however,  be  thrown  on  the  gun,  the 
hoopt  first  become  strained,  then  break,  and  the  cast-iron,  relieved  of  its 
suppOTta,  goes  also. 

'HiBse  hoope,  if  well  manufactured,  will  give  very  great  support  to  the 
gun  irom  the  strain  npbn  them  being  "tensile;"  this  will  account  for 
the  success  of  the  Spanish  experiments  in  strengthenit^,  in  which  the 
hooped  guuB  withstood  1,200  rounds  uninjured,  while  similar  unhooped 
pieces  burst  in  less  than  300  rounds. 

The  guns  tried  ia  Spain  were  all  32-ponndeTs,  which  were  rifled  on  the 
plan  previously  described,  and  fired  with  about  71bs.  of  powder  and  projectiles 
wdghing  fiOtba.  Unlike  a  smooth  bore,  in  which  the  ball  rolls  over  and 
starts  at  ooce,  rifling,  besjdes  weakeoing  the  gun  in  proportion  to  the  deptli 
of  the  grooves,  greatly  increases  the  strain  by  detaining  the  shot;  and  it  is 
the  lengthened  period  the  breech  has  to  withstand  the  great  pressure,  result- 
ing from  the  reduced  windage,  the  detention  of  the  shot,  and  the  combustion 
of  a  larger  portion  of  the  powder  charge  before  the  shot  starts,  which  is 
so  destructive  to  the  endurance  of  rifled  cast-iron  ordnance. 

It  is  undoubtedly  true,  that  a  more  fibrous  structure  than  is  to  be  met 
with  in  the  present  cast-iron,  is  required  for  powerful  rifled  guns;  but  we 
have  so  greatly  neglected  to  make  the  best  use  of  cast-iron,  that  both 
our  guns  and  our  mortars  have  been  cast  of  a  form  which  is  not  only 
weak,  but  aJeo  tends  to  their  destruction, 

*  H*ny  eKperinieDta  have  shown  the  deetruotive  «ffeetB  oa  caa^iiuB  ordauioe  bam 
contiiinoua  flriog,  at  nlso  the  increased  strength  TesslUng  bom  long  rest;  and,  by 
allowinf;  two  or  tliree  manths  or  more  to  intDrvcno  between  the  series  of  dischiirgoB,  a 
very  mnch  greater  number  of  rounds  ma;  be  aalelj  obtsined  than  lu  the  case  af 
almnct  daily  practice  with  the  same  gun  :  the  endaranoe  ia  also  much  afEsotod  liy  firing 
at  higli  elevations,  at  wbich  the  weight  as  well  as  frietkm  of  the  shot  has  to  be  otercome, 
and  little  or  do  relief  ia  afforded  by  recoil.  At  page  218  of  the  work  on  "  Tlie  Useful 
Metals,"  published  in  1857,  it  is  stated  that  ''pieces  caat  somo  years  before  IcUipg 
stood  sereraj  times  the  qoantil;  of  firing  of  other  pieces  cast  but  a  few  moalha 
preiloariy."  The  tensile  propartieiof  the  metal  did  not  explain  Ih*  dMbrenoe ;  and 
the  farm,  diownnaBi,  weight,  method  of  casting  and  oooliog,  and  the  manner  of  [ooving, 
were  the  aame  in  ail  the  pieces  tried.  Casting  hollow,  at,  as  it  is  termed,  upon 
a  core,  instead  of  solid,  very  materially  increases  the  strength  and  the  endurance  of  guns, 
and  is,  therefore,  always  used  by  the  Americans  for  heavy  ordnance.  In  England  we  liavo 
likewise  had  similar  results,  for  while  there  it,  it  is  said,  no  record  of  any  13-inch  mortar 
bored  out  from  the  solid,  standing  TOO  rounils,  there  are  at  tho  present  moment  two 
morlars  in  the  Royal  Arsenal  which  were  cast  hallow,  and  have  res[iectively  withstood 
2,000  diiichargea.— a.  A.  E.  S. 
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Mortars. 

The  effect  produced  by  tliia  faulty  form  v/aa  seen  in  tlie  bombardtneut 
of  Sweaborg,  when  nearly  the  ivhole  of  the  mottare  employed  either  burst, 
or  were  rendered  unserviceable;  the  best,  that  of  the  "Growler,"  cast  in 
1813,  standing  355  rounda  only. 

By  a  reference  to  the  drawing,  it  will  be  seen  that  the  truDnions  prevent 
the  expansion  of  the  iron  at  the  places  where  they  unite  with  the  piece; 
hence,  as  the  iron  warms,  it  expands  at  the  bottom,  and  the  mortar  being 
supported  upon  its  trunnions,  a  severe  shock  is  throivn  upon  that  part 
which  is  in  the  line  of  least  metal,  and  has  been  further  we^ened  by  ex- 
pansion; the  result  is,  a  gradual  disturbance  of  particles  and  rapid  dtie- 
rioration,  until  at  length  the  mortar  opens  and  generally  splits  in  two 
pieces,  much  as  if  chopped  down  by  some  instrument.  (See  Plate  II. 
tig.  5.)  An  inspection,  however,  of  the  remains  of  the  mortars  will  afford 
convincing  proof  that  some  cause  was  at  work  to  produce  such  very  similar 
results,  and  wiil  show  how  little  our  mortars  are  to  be  relied  on  for  con- 
tinuous bombardment.  The  mortars  might,  however,'  be  strongly  hooped 
at  the  breech,  and  then  they  could  be  rifled  so  as  to  throw  incendiary 
shells  of  very  great  capacity. 

Doubtless  the  placii^  of  the  trunnions  at  the  re-inforoe  would  greatly 
increase  endurance  and  give  other  advantages,  but  the  solution  of  this  iui- 
portant  question  is  now  to  be  looked  for  in  short  and  comparatively  light 
rifled  guns  of  lirge  calibre,  to  fire  elongated  shells  of  very  great  powder 
or  molten  iron  capacity,  either  horizontally  or  at  moi'tar  elevations.'* 

Deitruelm  EgeOs  of  Air  Spact  m  Quna. 

Having  thus  endeavoured  to  show  the  faulty  shape  of  our  present  guns 
aod  mortars,  and  that  uo  plan  afibrding  reasonable  ground  to  hope  for 
success  has  yet  been  applied  for  strengthening  them,  other  than  that  pro- 
posed hy  Capt.  Blakely,  which  proved  successful,  I  may  now  mention,  in 
proof  of  the  little  attention  paid  to  the  improvement  of  our  heavy  naval 
guns,  that,  although  the  bore  has  been  constantly  observed  to  have  been 
expanded  near  the  seat  of  the  shot — in  rcahty  between  the  powder  and 
shot — the  cause  was  not  known  until  the  "proof"  of  the  Sardinian 
ordnance.  It  was  then  found  out,  owing  to  (be  damage  done  to  so  many 
of  the  guns;  and,  as  a  very  thick  wad  was  used,  attention  was  directed  to 
this  point;  the  result  was,  that  the  damage  was  found  to  have  taken  place 
just  where  the  wad  lay,  and  it  thus  became  evident  that  the  compression 
of  the  loose  wad  lefl  a  considerable  air  space,  and  caused  the  damage.  In 
the  service  cast-iron  guus,  the  metal  of  which  is  turned  down  at  the  seat 
of  the  shot,  where  strength  is  most  required,  and  are  disproportiooably 

*  Howitzers  moiiutcd  upon  rotating  mortar  beds  of  modified  coQatnictioii,  and  sup- 
ported by  elaetio  riugs  to  absorb  recoil,  wonid  be  especially  useful  fi>r  ftring  into  port, 
holes,  or  for  sweeping  the  decks  of  ships,  and  the  bauhs  and  shores  of  riven ;  the;  might 
also  be  advantageously  uaed  for  dropping  molten  iron  shells  upon  the  unprotected  parts  of 
vessels,  or  into  dockfaids,  &c.  At  great  elevations  the  rifled  hovitzer  would  carrf  its 
elongated  piojecUlebejondlheprewiitinortarnuige  with  leu  than  halt  the  mortar  chaige 
of  powder.— B.  A.  E.  S. 
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thick  at  the  breecb,  the  use  of  a  soil  vittd,  or  making  the  rear  of  the  pro- 
jectile of  tapering  form,  which  leaves  an  ur  apace,  greatly  diminiBhes  the 
endurance  of  such  ordnance  when  "  rifled;"  hence,  in  tenting  the  relative 
strain  of  different  systems  of  rifling  with  these  guns,  it  is  nt«essary  to  usu 
projectiles  of  similarly  shaped  base.  It  had  been  long  known  that  a  wad 
placed  between  two  shot  in  a  smooth  bore  caused  them  to  break  itp,  and 
that  red-hot  shot  which  were  fired  with  thick  wetted  junk  wada  endan- 
gered the  piece,  but  no  application  was  made  of  this  knowledge;  there  can 
be  little  doubt,  however,  that  the  "  proof"  has  much  damaged  our  caat- 
iron  guns,  and  that  the  system  on  which  both  the  Armstrong  and  imooth- 
borfs  are  tested,  and  on  which  all  our  tests  for  endurance  are  conducted, 
needs  considerable  alteration.  There  is  a  story  told  of  two  gun>makers  re- 
specting this  point.  One  of  them  had  bwn  sending  down  liis  guns  to  have 
them  proved,  and  a  great  number  had  burst.  He  asked  the  other  how  he 
managed,  that  his  guns  ans\vered  so  well.  He  replied,  "That  is  my 
secret";  but,  being  pressed  to  explain  the  cause,  at  length  siud,  "  I  do  not 
prove  my  guns  at  all." 

Proposed  Form  for  New,  and  Plan  for  Strengthening  Pretent,  Coat-iron 
Ordnance. 

But  it  is  time  to  point  out  the  shape  that  is  likely  to  give  good  new 
cast-iron  guns,  and  also  the  plan  that  promises  to  utilise  our  present  stock, 
and  to  convert  it  into  riiled  ordnance  at  a  moderate  cost;  but,  even  if  not 
afterwards  rifled,  it  would  be  certainly  advantageous  to  strengthen  the 
guns  of  8 -inch  bore;  for,  in  the  case  of  the  68-pounder,  a  powder  charge 
of  201bs.  or  more,  and  a  tighter  fitting  shot  of  about  721bB.,  could  then  be. 
projected  with  a  much  higher  velocity  than  that  obtained  by  the  68- 
ponnder  ball  at  present  used.  The  riJU  chaise  for  cast-iron  guns  should 
he  about  half  the  round-shot  charge,  which  would  produce  about  an  equal 
strain  up  to  an  elevation  of  5°. 

With  respect  to  new  guns,  the  form  shown  at  Plate  II.  fig.  6,  is  proposed, 
the  piece  being  chambered  to  lessen  the  re-action  against  the  bottom  of 
the  bore.  This  shape  will  give  thickness  and  rigidity  where  the  strain 
comes,  and  prevent  tJio  disarrangement  of  the  particles  by  the  great  force 
exerted,  tending  to  pull  open  the  bore  at  the  seat  of  the  shot.  The  guns 
will  also  expand  equally  on  warming,  and  thus  two  elements  of  weakness- 
unequal  strength  and  unequal  expansion — will  be  got  rid  of;  and,  if  the 
length  be  slightly  reduced,  new  guns  of  8  and  10-inch  bore  could  be  oast 
to  fire  solid  balls  instead  of  the  present  ineffective  round  shell — which  can 
alone  be  fired  from  all  the  10-inch  and  the  8-inch,  (except  the  95  cwt. 
guns  supplied  to  the  "  Warrior"  and  similar  vessels) — without  any  increase 
of  weight,  or  any  extra  cost. 

The  strengthening  of  the  present  ordnance  would  be  best  accomplished 
by  a  single  wide  coil  or  jacket  (see  Plate  II.  fig.  7),  forced  on  cold 
by  carefully  measured  hydraulic  pressure,  which  could  be  effected  at  very 
small  expense.  The  new  and  the  strengthened  guns  could  then  be  rifled, 
and  fire  the  elongated  projectile  in  addition  to  the  usual  smooth-bore 
nition.     This  strengthening  might  be  applied  to  all  guns  from  18- 
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ponnden  npwarda,  inolunve,  by  which  meani  rifled  weAponi  would  be  at 
once  attained  at  moderate  coet;  these  might,  when  unBerrioeabtei  be 
replaced  by  guns  of  a  better  material,  such  as  strong  hollow  forgings, 
coil-jacketed  from  brcuoh  to  trunnions,  with  a  wide  hoop  over  the  jacket 
at  the  seat  of  the  shot ;  this  amngement  would  leave  ^e  tough  foiled 
muzzle— the  exposed  portion  of  the  gun — to  withstand  the  blows  of 
hostile  shot ;  or  else  they  m^bt  be  replaced  by  booped  caatinga  of  Beaae- 
nu^'s  steel,  a  metal  which  will  be  probably  employed  ere  long  for  making 
shot.  Of  16-poundera  we  have  a  large  nninber,  and  it  is  probable  that 
these,  if  rifled  and  strei^thened  as  indicated,  would  be  quite  equal  to 
the  40-pounder  Armstxongs  (the  laigest  guns,  next  to  the  lOQ-poundera, 
which  have  hitherto  proved  snfGciently  satisfactory  to  be  manufactured 
in  large  numbers)  for  ship  use.  The  bore  of  the  18-pounder  is  con- 
siderably larger  than  that  of  the.40-pounder,  which  would  be  advantageous ; 
and  the  ezpenseof  its  rifle  projectiles  would  be  only  perhaps  a  third  of  those 
which  have  been  supplied  for  the  ArmstKHigs,  and  the  cost  of  its  round 
ball  perhaps  not  more  than  one-fifth  that  of  the  solid  40-ponnder  Ana- 
strong  shot. 

Armstronff  Owu — Whittoorth  and  Amatrong  CompeHHoit. 

Having  thus  endeavoured  to  show  the  small  reliance  that  can  be  placed 
on  our  mortars,  how  the  present  guns  can  be  utilized,  and  new  strong  guns 
oast,  it  remains  to  speak  of  the  Armstrongs,  whioh  are  being  introduced 
into  the  service  so  fast  as  to  hid  fair  to  supplant  the  cast-iron  pieces. 
These  guns  are  made  up  of  coils  which  are  not  adapted  to  withstand  blows 
from  hostile  shot,  and  they  are  grooved  too  finely  to  stand  exposure  and 
rough  usage,  or  to  fire  any  other  ammunition  than  the  lead-coated  projectiles 
specially  Signed  for  tJiem.  The  calibres  vary  from  a  bore  whioh  is  a 
little  larger  than  a  8-pounder  to  one  latter  than  a  42-ponnder,  or,  ss  usually 
denominated,  from  6  to  lOO-pounders.  Of  these,  the  12-pounder  fleld-piece 
is  to  be  replaced  by  a  9-poundei  for  the  horse  artillery,  which  will  give  two 
weights  of  shot,  via.  9  and  ISlbs.  for  the  same  field-work.  In  the  Chinese 
campaign  the  12-pounder  was  found  too  heavy  for  the  marshy  ground,  nor 
was  its  destructive  efiect  commensurate  with  its  accuracy  (rf  fire.  £Br 
Hcbert  Napier's  dispatch,  given  in  the  Times  of  Kovember  Btii,  1860, 
speaks  of  the  Tartars  advancing  on  more  than  one  occasion  despite  onr 
flre,  and  it  is  said  that  Desborough's  troop  alone  prevented  the  sabring 
of  the  gunners  who  vrere  working  a  couple  of  the  Armstrongs.  On  board 
ship,  the  guns  have  hitherto  proved  to  be  dangerous,  requiring  a  caution 
which  is  impossible  in  any  case  save  in  target  practice,  or  very  distant 
firing;  and  the  guns  have  been  also  ibund  to  be  inaccurate  if  at  all  cor- 
roded by  rust,  or  if  mounted  upon  a  quickly  moving  platform.  Contrary 
to  what  is  generally  beheved,  the  competition  between  the  Armstrong  and 
Whitworth  12-pounder  strikingly  exhibited  the  inferiority  of  lead  coating, 
for  the  projectiles  deviated  from  the  line  of  aim  considerably  more  than 
those  of  simple  iron,  and  at  10°  ranged  veiy  unequally  and  much  less; 
and,  as  on  board  ship  a  gun  is  never  upright  for  two  consecutive  seconds, 
the  Armstrong  allowances  for  deflection  could  not  be  correctly  calculated. 
The  report  of  firing  is  aiiQozed  (see  Tables,  pages  ?8,  29).    In  procticfl 
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also  difficulties  occur,  fi)r  the  shot  cannot  be  n»-fLred,  and,  if  the  charge  be 
reduced,  tite  accuracy  is  lessened  and  air  space  has  to  be  carefully  pro- 
vided against. 

At  close  quarters,  at  which  decisive  actions  will  ever  be  fought,  the 
Armstrmigs  are  very  inferior  in  smashing  effect,  and  the  many  niceties  of 
adjustment  necessary  to  ensure  safety  will,  when  men's  nerves  are  highly 
strained,  be  certain  to  result  in  appalling  accidents;  for  the  mere  want  of 
tightness  is  certain  to  cause  a  leakage  of  gas,  and  to  convert  portions  of 
the  breech  apparatus  into  destructive  missiles,  at  the  same  time  that  a 
suffocating  vapour  from  grease,  lead,  Stc.,  would  fill  the  deck. 

That  this  is  not  a  highly -coloured  picture,  is  evident  from  the  narrow 
escapes  of  the  crews  in  the  "  Trusty,"  "  Illustrious,"  "  Edgar,"  and  "  Marl- 
borough," in  which  last  vessel  the  cabins  and  furniture  were  reduced  to  a 
wreck,  tie  gun's  crew  thrown  down,  and  the  captain  of  the  gun  scarred  on 
the  face ;  and  for  this  accident  there  was  no  apparent  cause,  but  only  a  sus- 
picion that  some  grit  had  stopped  the  vent-piece  from  going  down  properly. 

As  pivot-guns  this  ordnance  is  still  more  unsuitable,  from  the  numerous 
delicate  parts  of  the  weapon  liable  in  this  exposed  position  to  be  hit  by 
the  grape  or  case  of  an  enemy;  and,  if  the  wedge  plan  of  breech-loading 
be  adopted,  the  spreading  out  of  two  wings  or  wedges,  one  on  each  side  of 
the  breech  in  loading,  will  increase  the  chance  of  the  guns  being  disabled, 
and  the  crew  hurt  by  the  fragments. 

Breech-loaders  for  Pivot  Owns. 

It  is  a  mistake  to  suppose  breech-loaders  to  be  well  adapted  for  pivot- 
guns;  the  contrary  is  tiie  case,  for,  such  guns  being  intended  to  be  fired  at 

great  elevations,  should  be  as  solid  as  possible  in  the  breech;  the  Btrain 
upon  the  rear  being  very  greatly  augmented  as  the  elevation  is  increased, 
!Not  only  so;  but  the  gun,  whitm  has  perhaps  just  got  the  range,  must  be 
brought  horizontal  b«fore  loading,  by  which  a  considerable  time,  and  pro- 
bably accuracy,  is  lost  between  l^e  rounds;  and,  as  the  muzzle  of  a  deck 
gun  can  be  easily  got  at  for  loading,  there  seems  no  reason  for  opening 
and  weakening  the  breech,  and  complicating  what  can  be  otherwise  better 
done  from  the  muzzle. 

The  expense  of  the  Armstrong  guns  and  projectiles  is  very  great,  and 
the  fact  of  their  delicacy,  and  the  inability  of  the  guns  tu  fire  any  but  their 
own  carefiiliy  prepared  shot,  might  prove  a  serious  disadvantage  in  war. 
At  Sebastopol,  for  instance,  where  we  picked  up  and  refired  the  Kuesian 
shot,  had  our  guns  been  Armstrongs,  and  the  Russians  been  armed  with 
rifled  pieces  grooved  in  accordance  with  their  present  plan,  they  could  have 
easily  dovetailed  a  little  lead  into  the  rear  of  the  Armstrongs  and  refired 
them ;  whereas  the  fine  grooves  of  our  guns  would  have  been  ruined  by  re- 
using their  own  refired  projeclileB,  and  could  not  have  returned  a  single 
Russian  shot. 

Broadside  Ifaval  Gvns. 

Turn  we  now  to  ships  where  the  space  is  confined,  and  difierent  sizes 
of  shot  and  difierent  charges  have  to  be  provided.  What  a  dilemma  poor 
Jack  would  be  in  with  two  different  kinds  (rf  ordnance  on  the  lower  deck 
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and  three  on  the  upper !  Why,  in  tbe  harry  of  action,  he  would  be  putting 
the  square  shot  into  the  round  holes,  and  the  round  shot  into  the  sqnare 
holes.  I  ask  any  man  who  has  been  on  a  ship's  deck  in  aclJon  to  aay 
what  does  or  does  not  take  place.  When  men  aresdrred  up  by  the  excite- 
ment of  action  they  are  not  able  to  attend  to  niceties.  I  can  even  speak  of 
the  "  hurry  "  which  is  displayed  in  the  practice  on  a  field-day  in  the  "Ex- 
cellent," where  I  have  been  more  than  once  the  sponger  or  loader  of  the 
officers'  gun.     And  what  must  be  the  case  in  a  close  hand-to-hand  fight! 

One  of  the  great  advantages  of  rifling,  viz.  that  of  enabling  a  molten- 
iron  shell  of  very  large  capacity  to  be  fired  in  safety,  will  also  be  lost. 
This  advantage  has  been  lately  overlooked,  as  the  Armstrongs  appear  nn- 
suited  for  the  purpose ;  and  it  cannot,  therefore,  cause  much  surprise  that, 
because  the  loose-fitting  round  shells  of  small  capacity  have  prodnced  so 
little  effect  from  smooth  bores,  the  dangerous  hot  shot  are  again  talked 
of  as  an  arm  for  future  use.     I  trust,  however,  that  they  will  be  given  up. 

The  comparison  so  often  made  between  romid  balls  and  rifled  shot,  is 
seldom  if  ever  made  as  respects  their  comparative  cost  and  their  value  at 
close  quarters,  but  only  as  respects  their  effect  at  distances  too  great  to 
be  correctly  measured,  or  to  produce  any  decisive  result  in  actual  warfare. 
The  question,  as  regards  naval  ordnance,  is  not,  however,  between  the  round 
ball  and  the  elongated  shell,  for  the  round  ball  is  the  most  effective,  and  is 
far  more  easily  handled  and  loaded  at  close  quarters,  and  the  rifle  shell  is  the 
best  for  bombardment;  but  between  a  mode  of  rifling  that  will  admit  of 
the  use  of  the  roiuid  ball  at  close  quarters,  and  one  that  will  not  admit  of 
its  use.  By  adopting  the  former  plan,  good  broadside  guns  tfaronghoul 
would  be  obtained  for  the  decisive  struggle,*  and  this  is  the  first  and  the 
main  point  to  secure,  and  the  cost  of  ammunition  would  be  kept  at  its  old 
rate ;  by  the  latter  plan,  the  broadside  power  would  be  lessened,  a  mixture  of 
different  sorts  of  weapons  rendered  necessary,  and  the  simplicity  essential 
in  naval  warfare  entirely  lost.  I  need  not  dwell  upon  the  expense  of  the 
ammunition  for  such  finely^rooved  guns,  nor  the  doubts  about  its  keeping 
serviceable  io  the  warm  and  moist  atmosphere  of  a  tropical  climate ;  but  I 
wish  to  remark,  that  the  guns  themselves  are  so  delicate,  that  the  powder 
cartridges  of  the  40  and  25-pounders  are  made  up  round  pasteboard 
cylinders;  and  that  the  fouling,  which  occasions  extra  strain  on  the  gun 
and  stripping  of  the  projectile,  can  only  be  prevented  by  the  use  of  a  wad 
composed  of  various  perishable  ingredienM. 

■  The  68]h.  round  ball  will  perform  more  work  than  the  Armstrong  ihot  at  probably 
lew  than  a  third  the  strun  upon  the  gun;  and  a,  properly  rifled  wraui;h[.iron  piece 
would  tiend  ila  flal-hcaded  shot  »ith  a  shell  baae  la  burst  inside  the  4J.incb  platea.  Such  a 
gun  u'ould  also  Are  Che  round  ball,  nnd,  when  requisite,  eould  use  the  heavy  charges 
neeesaary  to  gife  a  very  high  lolocitj  in  perfect  safely.  A  very  high  yeloci^  aeema 
to  produce  an  effect  far  beyond  what  the  formula  velocitj  >  x  weight  givee ;  and  If  the 

thickness — be  eorreot,  then  ot  200  yards  the  actual  work  done  by  Iho  88. pounders 
is  double  that  of  the  Armstrong  110-poondera,  when  both  «hot  are  of  caet-ifon,  and 
fired  u'ilJi  Ifilbe.  and  Ulb?.  of  powder  respectively.  This  reeult  is  to  be  attributed  to 
e  not  being  suffieient  time  for  the  particleft  of  iron  round  the  part  struck  (o  properly 
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nnd  balle — but  certainly  abort  flat-fronted  ekingatod  projectiles— tbrongh 
any  taig«t  bitlMrto  oooMmeted.— K.  A.  £.  S. 
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These  difficulties  are  the  result  of  the  fine  groores  and  the  compression 
system,  which,  as  is  well  known,  is  fast  destroying  the  larger  Armstrong 
guQs;  and  although  the  new  70-pounder  is  to  have  a  wider  groove  of 
altered  shape,  and  a  muzzle  swell,  little  advantage  will  be  gwned. 

Bifiyig  with  Plain  or  with  Centrical  Grooves. 

Were,  however,  the  leaded  projectiles  and  fine  grooves  to  be  given  up, 
and  any  plain  groove  and  a  simple  iron  projectile  adopted,  these  difficulties 
would  be  obviated,  and  a  much  higher  velocity  obtained  without  straining 
the  piece.  It  is  true,  that  the  result  might  not  appear  so  favourable  in 
target  practice,  but  this  could  also  be  met  by  taking  the  plan  of  grooving, 
which  I  have  already  advocated  before  this  Institution,  (see  Journal,  vol. 
r.  p.  437,)  and  which  from  its  form  is  very  easily  sponged,  and  centres 
the  projectile  without  jar,  while  its  peculiar  curve  yields  all  the  accuracy 
attainable  by  any  known  system  (Plate  III.  fig.  1.)  Hitherto  the  plan 
has  not  been  carried  out  with  great  exactness,  having  been  only  appUed 
to  a  cast-iron  service  32-pounder  gun,  to  which  the  projectiles  were 
not  fitted  with  precision;  yet,  with  these  disadvantages,  and  the  gun 
weakened  as  it  was  by  the  rifling  (for  which  it  had  never  been  intended), 
that  plan  gave  an  accuracy  which  was  stated  to  be  "  good,''  and  a 
range  which  at  2°  was  considerably  greater  than  that  of  the  Armstrong 
100-pounder.  It  has  also  stood  310  rounds  at  various  elevati^ia,  al- 
though a  bad  flaw  existed  in  the  bore."  The  chief  pecniiarity  of  the 
syst^  consists  in  shoulders  for  the  projectile  to  glide  easily  out  upon  ; 
and  as  it  re^ts  upon  three  bearings  each  from  d  to  12  inches  long  on 
the  long  axis  of  the  shot  (for  shot  from  5  to  1 2  inches  in  diameter),  with 
a  surface-breadth  nearly  equal  to  the  depth  of  the  rifle  grooves  (see 
Piate  III.  fig.  2),  the  amount  of  wear  is  truly  inappreciable.  Like  ihe 
system  of  De  Beaulieu,  I  confidently  expect  it  will  ultimately  come  to  the 
front  J  and  my  only  fear  is  that  some  inventor,  with  a  longer  purse  than  I 
have,  perceiving  the  value  of  my  concentj-ic  system,  may,  by  some 
slight  modification,  gain  the  ear  of  those  who  control  these  matters 
and  rob  me  of  my  laboiu's.  It  would  be  easy,  for  instance,  to  turn  my 
grooving  inside  out,  and  obtain  results  similar  in  kind,  but  in  leas  per- 
ieclion.  Tou  will  see  that  such  a  figure  as  this  (Plate  III.  fig.  3)  will 
effect  the  purpose;  but,  though'  Sir  W.  Armstrong  was  recently  in  doubt 
whether  the  rib  or  the  groove  belonged  properly  to  the  bore,  I  have  my- 
self a  strong  opinion  that  a  rib  in  such  a  situation  would  render  even  liia 
recent  composite  wad  inefficacious,  and  reduce  the  gun  to  the  standard  of 
a  mere  target  weapon. 

Of  such  plans  we  have  had  enough — they  must  fail  in  warfare;  for 
although  it  is  well  to  be  enabled  by  exact  fitting  to  fire  with  great  accuracy, 
it  is  still  more  important  for  a  weapon  not  to  be  rendered  useless  when 
this  great  nicety  cannot  be  observed;  or  when,  as  at  Sebastopol,  on  the 
top  of  a  hill,  any  kind  of  shot  are  most  thankfully  received.  We  should, 
therefore,  as  suggested  in  my  lecture  previously  alluded  to,  while  aiming 
at  making  really  powerful  guns,  with  from  8  to  10  inches  or  greater 
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diameter  of  bore— gmu  whidi  frill  projeot  thdx  ibot  with  a  very  high 
velocitj,  and  consequently  flat  trajectory,  frithin  fighting  diatances— bear 
in  mind,  that  heavy  charges  strain  the  gnn  in  projecting  the  rifle 
shot  with  a  velocity  which  is  readily  attained  by  the  round  ball ;  and 
therefore  that  the  power  given  by  rifling  should  be  added  to  that  of  the 
smooth  bore,  instead  of  th«  latter  g  being  sacrifioed  to  it. 

JEfigliih  and  French  Rifled  Chms :  their  different  NamencUUute. 

In  the  bcility  of  using  round  shot,  or  adapting  ahnost  any  sort  of  shell 
to  its  use,  consists  the  value  of  the  French  sy>t«ni,  and  it  is  ^so  extremely 
simple  and  inexpensive;  and,  even  supposing  that  their  gmu  could  not  with 
perfect  safety  fire  more  than  one  or  two  hundred  rounds  with  elongated 
projectiles,  the  French  would  still  have  eSected  a  great  change  at  a  trifling 
cost,  for  they  have  tifled  their  30  and  SO-pounders,  so  as  to  preserve  the 
round  ball  and  all  the  old  ammunition,  and  have  enabled  these  guns  to 
discharge,  in  addition,  projectiles,  of  which  liiat  fired  from  the  60-poimder 
has  a  larger  diameter  than,  and  probably  contains  as  large  a  charge  as,  the 
Armstrong  1001b.  shell. 

While,  therefbre,  ^re  have  been  expending  hu^  sums,  aiming  at 
obtaining  guns  which  shall  be  good  rifles  only,  omitting  the  more 
important  quality  of  smashing  power  at  close  quarters,  the  French 
first  secured  the  easily  manned  round  ball,  and  then  added  to  its  effect 
the  advantages  of  the  rifle  projectile,  in  one  gun ;  they  have  also  suppressed 
varieties  of  calibres,  and  in  the  "  Qloire  "  have  carried  out  this  simplifica- 
tion by  arming  her  with  38  rifled  fiO-pounders ;  and,  unlike  our  nomen- 
clature, which  places  the  Armstrong  40  above  the  EVench  30-pounder, 
which  fires  a  601b.  shell,  containing  more  than  double  the  powder  charge, 
they  still  call  their  guns  by  the  old  names  of  80  and  SO-poonders:  a 
dififerenoe  that  in  the  event  of  hostilities  would  at  least  detract  from  the 
merit  that  might  otherwise  be  obtained,  were  an  Englishman  armed  with 
the  40-pouiider  ArmsEzong  to  capture  an  enemy  with  guns  of  such  veiy 
superior  power  as  the  French  80-pounders.  In  fhct,  with  the  exception  of 
tiie  lOO-pounder,  there  is  no  finely-grooved  weapon  that  could  produce 
muoh  e^t  against  even  a  wooden  ship,  for  the  small  hole  which  the 
shot  would  make,  If  they  did  penetrate,  would  be  a  very  trifling  matter; 
and  the  powder  charge  of  the  shells  of  the  40  and  25-ponndeni  is  too  small 
to  produce  any  great  damage.  And  thus  having  endeavoured  to  indicate  the 
progress  of  ordnance  at  home,  and  to  show  the  value  of  our  rifled  guns,  I 
have  only  to  add,  that  the  county  owes  a  debt  of  gratitude,  and  something 
more  substantial,  to  those  gentlemen,  who,  although  the  service  has  no 
claim  U.pc»)  them,  have  given  up  years  of  thor  time,  and  incurred  much 
anxiety  and  ezpensci  in  working  out  a  problem  so  difficult  and  of  such 
great  national  importance.    . 

Gaftaik  Bi.AKStT. — It  is  rather  lat«  to  commence  a  discusuon,  and  I 
can  add  but  little  to  the  inibrmadoa  which  Captain  Bcott  has  been  so  kind 
as  to  giv6  us  OS  the  subject.  I  would  not  like  the  meeting  to  suppose 
from  what  has  been  said  that  the  French  are  aatisfiad  with  their  guns 
standing  only  300  as  800  louods.    On  tiie  omteaiy,  diey  did  not  oeMO 
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their  trials  until  tbey  had  Sred  aome  of  their  88-poiinderB  which  had 
been  strengthened,  a  tlioosand  times,  with  the  fiUJi  chai^  of  ponder 
and  three  shot.  They  then  fired  one,  8,000  rounds  with  a  single 
ehai^  of  powder  and  a  single  shot.  So  that  they  are  pretty  well 
off.  The  Spaniards  have  strengthened  their  gun — the  old  82-poiiiider. 
They  have  tried  aereral  different  ways  of  Btrengtheoing  them.  They  did 
not  know  that  there  was  any  l^w;  they  did  not  know  th«  proper  dif- 
ference of  diameter  to  give  between  the  hoops  and  the  oast-iron  gun. 
They  had  to  find  this  out.  They  have  been  very  Eberttl  in  publishing  to 
the  world  the  exaot  details  of  all  these  experiments,  and  they  bad  a  very 
good  gun  (o  ocmmenoe  with. 

They  hegxa  by  makli^  the  hoops  a  Utl^  too  tight,  and  the  same  in 
every  other  particular,  and  they  found  the  gun  did  not  Stand  so  well. 
They  then  tried  a  little  lai^er  hoop,  until  they  ftnmd  ont  what  the  exact 
law  was ;  and  the  last  gun,  now  UKd  in  tb«  Spanish  Navy,  has  been  fired 
1,367  times  with  81b.  of  powder  and  a  621b.  shelL  So  I  think  they  are 
furnished  with  a  weapon  which  at  all  «Tent8  is  not  tiable  to  bant  and 
injure  their  gunners. 

LiEuTEHAMT  WiHDnB,  H.M.I.N.,  askcd  whether  MUe  trials  were  not 
about  to  take  place  with  the  Bel^an  gun,  that  had  been  mentioned,  with 
elongated  shot,  instead  of  spherical. 

Caftaih  Scott^— Yea;  the  Belgians  have  had  guns  made  of  Bessemer 
steel,  a  metal  which  they  are  inclined  to  adopt.  They  tested  one  gun,  and  it 
stood  an  extraordinary  number  of  rounds.  There  is  a  clear  T^iort  upon 
the  subject  in  Fairbam's  last  work  on  Iron.  The  leaded  shot  was  taken  by 
ourselres,  as  well  as  by  other  nations,  at  an  early  date,  because  we  did  not 
then  perfectly  understand  rifiing,  and  did  not  know  how  the  iron  shot 
could  be  shaped  to  as  to  truly  centre  in  the  bore.  The  plan  of  now 
making  a  shut  cnt  its  passage  through  the  groores  is  a  great  waste  of 
power,  especially  when  you  can  so  easily  shape  the  projectile  to  the  rifling. 
Fitting  is  a  mechanical  operation,  in  which  the  English  excel.  I  point  this 
out,  because  I  think  we  are  going  in  a  wrong  direction  In  continuing  to 
manufacture  lead-coated  shot.  They  will  decay  from  damp,  and  those  in 
store  are  decaying  and  the  lead  exfoliating.  Many  of  you  ore  aware  that 
Lord  Clyde  sent  home  some  bullets  Which  could  not  be  got  down  into  the 
rifles  at  all.  The  lead  had  exfoliated,  and  the  bullet^  were  too  large,  and 
at  Delhi  several  of  oar  men  were  shot  down  while  trying  to  force  the 
bullets  down  the  bore  of  their  rifles. 

The  GHAUdUH  proposed  the  usual  vote  of  thanks  to  Captain  Scott  for 
his  valoable  paper. 
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Nature  and 
FrogrammQ 


ARMSTBONG  BREECH-LOADING   12  PR. 
REPORT    OF    EXPERIMENTAL    PSACTTICE. 
SHOBBUBirMEss,  2  ad  April,  1S61. 
xU  o[  Gtun  above  plane,  S|  te*t. 

Natnre,  ARVSTBOiia'a  B.  L.  12  pr.  Gnn,  No.  6.  Barometer,  29  7. 

cwt.    qra.    Iba.  Wind,  Sooth— S. 

Weight 8        2       11 

L«Dgth li  feet. 

Diuneler  of  bore    .     ,    S  inches. 
Spiral,  if  rifled,  1  tarn  in  38  calibre*. 
gtOrooTea,  Nomber  38.     Width,  0-15  inebea.     Depth,  O'OG  inchn. 
ohje     of  the  eiperiment — To  ascertain  the  Range,   &c.,  of  AnmtTong'a  Brooi 

12  Pr.  Iron  Gun,  in  comparison  with  WbiCworth'i  Bresch-loading  12  Pr. 
TeneiTBd  28(h  March.     Starts  recoived.  2nd  April,  1361.     Minute  No.  3S2C. 
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The  Gnn  was  moanted  on  a  Traielling  Carriage,  and   placed   on    one  of  Lieutenant-Colonel 
Clerk'a  Platforaia,  on  the  level. 

Wads,  choked  in  liie  Cartridge,  were  used  throughout  the  Practice. 

(Signed)  A.  J.  Titlob,  Colouel  B.A., 

Tkt  Sei^tary, 
Ordnance  Seled  Ctivimiiie4. 


Commandaxland  Si^trinUndtKl. 
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WHITWORTH  BKEECH-LOADING  12  PS. 
No.  1.    REPORT    OP    EXPERIMENTAL    PRACTICE. 
Shobbubtniss,  2iid  April,  1861. 
Ueigbt  of  kzit  g/  Gmn  above  plane,  3^  feet. 

/  Nature,  Wuitwosih's  B.  L.  12  Pr.  Qnn,  No.  1.  Buomeler,  2S'7 

cwt.     qn.     Iba.  Wind,  South— 3. 

I   Wught 8        3        0 

OMosncs  .     .  j    Length Bf,  fSet. 

I    DiamBtoc  of  Bore,  Major  aiii  3  in.,  Minor  2-75  in. 

apiral,  if  rifled,  1  turn  in  55  inchea. 
'  Grooves,  Number    .     Width,        .    Depth, 
NituTBood  objeotot  the  Eipeciment — To  ucertaiu  the  range,  &c.,  of  Whitworth's  Breech-load  iug 
12  Pr.  Iron  gun,  in  compuiBon  with  Aimatroug'a  Breccb -loading  12  Pr. 
Prognupme  received  28tli  Maroh.     Stores  received  2nd  April.     Minute  No.  3625. 
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Tie  Powder  and  Wad  were  contained  in  the  uBual  Tin  Cases. 

The  rounds  marked  *  were  Sred  with  Tin  Cases  that  liad  been  used  previously,  there  being  ni 
■"Ore  in  store,  and  thoj  were  simply  well  cleaned,  and  answered  quite  as  well  as  when  new. 
Hie  Wnd  weighs  about  2  oz.  4  drs.,  and  tlie  empty  Tin  Case  about  8  oz.  8  dn. 
(Signed)  A.  J.  TatLOB,  Colonel  R.A., 

Tie  Seattarg,  Comnuu^oKt  and  SttperiKUndenl. 

Ordnanct  SeUct  Con^aUllw. 

UlnutcB  of  Frociieiilnei  of  Uie  lastituttOD  of 


Friday,  January  17lb,  1862. 
CiPTAiM  Sm  F.  E.  NIC0L80N,  R.N.  C.B.  in  the  Chair. 


LIFEBOATS. 
Br  CuTAiH  J.  £.  WAKD,  £.N. 

I. — Prelmmrs  Ranarkt. 

In  a  country  boondtd  on  all  sides  by  the  sea,  Mhose  earliest  associationB 
ore  connected  with  it,  through  the  medium  of  which  it  has  derived  Its 
civiliastion,  Hs  wealth,  its  grand  poHtical  statui,  and  pmbahly  to  a  great 
extent  the  energy,  enterprise,  and  indomitable  spirit  of  its  inhabitants; — ■ 
in  a  country  whose  almost  Jnaumarable  sh^a  ceaselessly  traverse  every 
sea,  and  are  harboured  ia  well  aigh  every  port  on  the  globe  we  inhabit; 
■^and,  above  all,  in  a  country  whose  shores  in  every  winter's  storm  are 
strewn  with  the  wrecks  of  its  ships  and  the  corpses  of  its  sailors; — in  such 
a  country  it  may  well  be  {besomed  that  an  instrument  devised  to  save  the 
helpless  eaataway  from  an  untimely  end  will  be  an  object  of  gener^ 
interesL 

Such  aa  instrttment  is  a  lifeboat  !  I  feel  therefore  under  no  other  em- 
barrassmenC  in  offering  some  esplanatious  on  its  character  and  speciahties 
than  that  which  arises  from  the  fear  lest  I  should  not  do  justice  to  so 
important  a  subject- 
As  It  is  a  subject  not  \ery  geneialiy  understood,  it  will  be  necessary  to 
go  into  some  details  that  will  be  famiHar  to  many  present,  wfiose  indul- 
gence I  have  therefore  to  ask. 

I  propose,  successively,  to  explain  the  general  priooipdes  ou  whioh  life- 
boats are  constructed  as  oompared  with  other  boats;  the  pecntiar  pro* 
perties  of  the  principal  descriptions  of  lifeboats  now  in  use  on  the  coasts 
of  the  United  Kingdom  ;  the  character  of  their  equipment ;  and  the  sys- 
tem under  which  they  are  provided  and  maaaged  in  this  country,  espe- 
cially those  beloi^ing  to  that  nobie  institution  to  which  I  have  the  privi- 
lege and  happiness  to  be  attached— the  National  Lifeboat  Institatioii. 
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II, — DiatiMcUoM  between  Ordinary  JSoala  and  Lifeboaii, — Properiitt  oflAfe- 
boafe .-  Extra  bw^fanty,  seif-ditdiarge  <(f  waUr,  slabiUttf,  telf-rigkting, 
Mienal  capaat^,  ^eed,  uw^At,  streagth  qf  build,  Tnataiat,  ^c. 

Although  the  word  lifeboat  hu  not  in  itself  mty  definite  meBoing,  it  is 
pretty  geaendly  understood  m  aigiufying  a  boat  especially  coustmcted  for 
saving  lives  in  storms  and  heavy  seas ;  when  ordinary  t^ten  boats  could 
not  attempt  to  do  so,  except  at  the  InuninenE  peril  or  eettain  destruction 
of  those  mthin  them. 

What  then  are  the  causes  which  make  ordinary  open  boats  unsafe  in 
TOQgh  seas  ?    And  in  what  manner  are  those  osnses  removed  in  Ufeboala? 

'^le  principal  causes  of  a  oommon  open  boat  being  unsafe  in  a  heavy 
broken  sea  are  its  liabili^  to  fill  with  water  and  swamp  from  a  wave 
breaking  into  it,  or  by  its  upsetting,  and  loss  of  stabihty  ftom  all  water 
within  it  falling  to  one  side  with  every  motion  of  the  boat.  It  is  therefiire 
obvious  that  the  chief  roqnirement  ctf  a  lifeboat  is  the  ooooteniction,  as 
iar  as  possible,  of  these  defects. 

Extra  BtKn/anBjf.— The  first  essential  property  then  in  a  Hfeboat  is  what 
is  termed  ex^  buoyancy ;  which  property  is  in  a  greater  or  less  degree 
common  to  all  lifeboats,  excepting  to  some  of  the  so-called  lifeboats,  which, 
to  meet  the  leqoiiement  of  a  loosely-worded  clause  in  on  Act  of  Par- 
liament, are  placed  on  the  decks  or  hoisted  up  to  the  sides  of  many  of  our 
oMrchant  vessels. 

Extra  buoyancy  may  int^ligibly  be  defined  as  the  excess  of  floating  pro- 
perty in  any  body  immersed  in  a  fluid,  the  expression  of  which  in  pounds 
indicates  the  nnmba  of  pounds  w^ht  of  any  other  body  that  it  is  capable 
^floating  in  addition  to  itseifi  Thus  a  log  of  fir  timber,  the  speciflo 
gravity  of  which  wood  is  oboat  lialf  that  of  water,  will  float  with  only  half 
its  body  immened,  Uie  remaining  half  representing  its  extra  buoyouoyk 
A  piece  of  dry  fir  wood  has  Ihen^ire  extra  buoynnoy  about  equivalent  to 
its  own  weight. 

Tim  important  pr(^)erty  in  a  lifeboat  should  be  sufficient  in  amount  to 
enable  it  to  be  loaded  with  people,  aad  nearly  filled  with  water,  without  its 
then  being  so  deeply  immersed  as  to  be  unmanageable. 

Extra  buoyutcy  in  all  our  coast  lifeboats  is  now  chiefly  obtained  by 
oocapying  a  suffiotent  pottion  of  the  interior  with  enclosed  water-tight 
compartments  or  boxes.  These  compartments  by  being  placed  along  the 
tides  o(  a  boat,  and  at  its  extreme  ends,  are  made  to  serve  the  further  pur- 
pose of  adding  to  stability,  by  ooufinuig  all  water  that  may  be  shipped  to 
tbe  oeatral  port  of  the  boat,  where  it  is  in  some  boats  mode  to. perform  the 
•ffiee  of  ballast. 

The  mode  in  which  this  property  is  applied  to  the  difi^rent  descriptions 
of  lifeboats  will  be  beet  explained  by  diagrams  and  models. 

In  Plate  I.  representing  tr^uisversc  sections  of  the  five  principal  descrip- 
tions of  lifeboats  in  use  in  this  country,  the  air-tight  compartments  wbich 
tbnn  tin  extra  buoyimcy  are  marked  A. 
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It  vvili  be  obeerved  that  in  tiguKfi  1,  2,  and  3,  this  extra  buoyaacy 
occupies  a  large  portion  of  the  interior  of  the  several  boate,  bo  that  if  filled 
■with  water  they  would  evidently  still  float  buoyantly;  whilst  fig.  4  repre- 
sents a  section  of  a  tubular  boat,  which,  having  ao  ioterior  corresponding 
with  that  of  an  ordinary  shaped  boat,  can  contain  no  water.  Fig.  5 
is  a  section  of  one  of  Whyte'a  ship's  lifeboats.  It  has  not  so  much  extra 
buoyancy  as  figures  1,  2,  and  3,  but  has  sufficient  for  an  ordinary  ship's 
lifeboat. 

By  the  proper  application  of  this  principle,  we  have  then  not  onJy  an 
insubmei'gible  boat,  but  the  possession  of  other  valuable  properties,  which 
are  so  mingled  with  it  as  to  make  it  difficult  to  separate  the  one  fi'om  the 
other.  Thus,  as  in  figures  1,  2,  3,  and  5,  by  occupying  the  interior  space 
along  the  sides  of  a  boat  witli  air-tight  compartmeats,  the  water  within 
her  is,  in  varying  degrees,  prevented  from  falling  over  to  the  lower  side; 
and  lateral  stability  in  a  rough  sea  is  thereby  much  increased.  Again,  as 
shown  in  figures  1  and  3,  by  placing  the  greater  part  of  the  extra  buoyancy 
beneath  a  water-tight  deck,  means  are  provided  for  self-discharge  of  all 
water  falling  into  the  boat  above  the  deck,  through  the  instrumentality  of 
connecting  tubes  between  that  part  and  the  open  sea  below. 

And  again,  as  in  fig.  2,  by  attaching  lai^  buoyant  wales,  or  fenders,  or 
pads,  as  they  are  variously  termed,  round  the  exterior  sides  of  a  boat, 
both  lateral  buoyancy  and  resistance  to  sudden  heeling  over,  and  thereby 
lateral  stability,  are  increased. 

Lastly,  by  occupying  the  extremities  at  bow  and  stem  with  enclosed 
air-compartments,  tie  properties  of  self-righting  and  longitudinal  stability 
are  provided. 

Self-discJiarge  of  Water. — Since  however,  notwithstanding  great  extra 
buoyancy,  it  would  be  inconvenient  and  unsafe  for  so  large  a  quantity  of 
wat^r  to  rem^n  in  a  boat  as  often  falls  into  one  from  a  single  broken  sea 
or  surf,  another  requisite  property  is  at  once  apparent,  viz.  that  of  self- 
discharge  or  self-relief  of  water.  Indeed,  without  this  property,  the  fiill 
advantage  of  that  of  extra  buoyancy  is  not  realised,  as  without  it  all 
water  breaking  into  a  boat  must  remain  in  her,  and  become  a  shilling 
cargo,  settling  more  or  less  on  one  side  or  at  one  end  with  her  every 
motion. 

Having  then  already  the  property  of  extra  buoyancy,  nothing  more  is 
needed,  in  order  to  e^ct  the  self-discharge  of  all  water  above  the  level  of 
the  outside  sea,  than  to  have  a  sufficient  number  of  open  holes  in  the  bottom 
of  the  boat.  Through  such  openings  all  wator  shipped  from  above 
must  then  pass  out  by  its  own  gravitation,  until  lowei«d  to  the  oatside 
level. 

In  some  descriptions  of  lifeboats,  as  in  figs.  1  and  3,  solf-reltef  of 
water  is  total,  unless  they  are  very  heavily  laden  with  passengers  or  other 
weights;  in.others,  as  in  fig.  2,  it  is  only  partial,  a  large  quantity  of  water 
below  the  outside  level  remaining  in  the  central  part  of  the  boat,  where 
it  serves  as  ballast. 

In  figures  1  and  3,  the  watertight  deck  before  alluded  to,  which  is  there 
shown  by  the  line  B,  forms  the  inside  floor  of  the  boat;  it  is  laid  with  con- 
siderable sheer,  i.e.  curved  upwards  at  bow  and  stern,  so  that  all  water 
over  it  should  settle  to  its  central  part.    Between  this  centxal  part  of  the 
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deck  and  thu  floor  of  the  boat  b«Iow,  passing  through  the  intermediate 
space,  tubes  of  metal  are  fiKed,  varying  ia  size  and  number  in  different 
buats,  and  open  at  both  ends;  thus  opening  passages  between  the  space 
above  the  deck  and  the  sea  below  the  boat,  but  excluding  all  commu- 
nication with  the  space  between  the  deck  and  the  floor — just  as  a 
chimney  open  at  both  ends  passes  from  a  groundfloor  to  the  exterior  of 
a  bnildmg  above  the  roof  through  intermediate  apartments,  whilst  exclud- 
ing communication  with  them. 

These  tubes  vary  in  size,  from  3  to  6  inches  in  diameter.  The  smaller 
they  are,  the  more  are  required.  As  a  single  wave  breaking  into  a  boat 
will  often  fill  her  to  the  thwarts,  there  should  be  a  sufficient  number  of  ' 
relieving  tubes  to  clear  her  of  that  quantity  in  twenty  or  thirty  seconds. 
These  relieving  tubes  in  all  the  old  classes  of  boats,  as  above  stated,  are 
open  at  both  ends,  and  therefore  freely  admit  the  iugresE  of  water  from 
below,  as  of  ita  egress  through  them  from  above.  To  remedy  this  defect, 
which  is  not  an  unimportant  one  in  some  hoat«,  an  ingenious  self-acting 
valve  has  been  invented,  which  valves  are  fitted  iu  all  the  lifeboate  on  the 
plan  of  the  National  Lifeboat  Institution.  It  is  a  simple  plate,  fitting  the 
tube  at  its  upper  end,  and  made  to  turn  on  an  axis  on  one  side  of  its  centre, 
as  does  an  eccentric  wheel.  It  is  bo  balanced  as  of  itself  to  remain  shut,  and 
on  the  slightest  pressure  of  water  from  below,  to  shut  still  closer,  whilst,  on 
water  falling  on  it  from  above,  the  pressure  on  the  larger  division  of  the 
plate,  being  necessarily  greater  than  on  the  smaller,  opens  it  downwards. 
Valves,  unless  self-acting,  and  of  very  simple  construction,  are  objec- 
tionable; but  these  are  found  to  answer  admirably,  and  some  which  have 
been  ten  years  iu  use  are  still  eiEcient,  and  have  never  got  out  of  order. 

In  the  Norfolk  and  Suffolk  water-ballasted  lifeboats,  fig.  2,  Plates  L  and 
II.  which  have  no  decks,  there  are  merely  holes  in  the  floor,  with  large 
pli^  to  them.  There  are  two  of  these  holes,  with  corresponding  plugs,  at 
every  thwart.  The  plugs  have  long  handles,  similar  to  those  of  common 
spades,  so  that  the  men  sitting  on  the  thwarts  can  insert  or  withdraw  them 
at  pleasure.  Being  large  powerfid  sailing  boats,  and  very  heavy,  it  is  a 
great  convenience  to  be  able  to  handle  them  on  the  shore  without  the 
weight  of  the  larger  portion  of  their  ballast.  They  are  therefore  launched 
empty;  but  as  soon  as  they  are  clear  of  the  beech,  and  before  entering 
the  heavier  part  of  the  surf,  the  plugs  are  withdrawn,  and  the  water  ad- 
mitted until  it  rises  to  the  outside  level.  The  water  thus  let  in  varies 
in  amount  from  four  to  seven  tons  in  different  boats.  Through  the  open 
holes  the  water  within,  after  a  sea  being  shipped,  will  always  subside  to 
the  level  of  the  outside  water,  all  below  that  level  remaining  as  a  constant 
quantity.  In  some  lifeboats,  as  in  fig.  5,  and  in  all  other  ships'  lifeboats 
now  in  use,  no  provision  is  made  for  the  relief  of  water  except  by  baling. 
It  must  be  acknowledged  that  all  such  boats  are  without  one  of  the  most 
requisite  qualities  of  a  good  lifeboat. 

In  the  tubular  lifeboat  (fig.  4)  it  will  be  seen  that  this  property  is  at- 
tained in  the  greatest  perfection,  as,  having  no  open  interior,  no  water  can 
lodge  within  her. 

StiMity. — The  next  quality  of  essential  importance  is  lateral  stability, 
or  resistance  to  upsetting  sideways.  Stability  may  be  obtained  by  three 
modes:    lat.  By  great  breadth  of  beam;  2nd.  By  occupying  the  interior 
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with  air  casefi,  as  described  already,  in  such  a  manner  as  to  leave  no 
space  for  water  ta  rcm^n  in  tlie  interior,  into  wliatever  positioa  the  boat 
may  be  thrown,  or  to  so  confine  it  to  her  central  part  that  it  cannot  ("all 
much  io  one  side  above  the  centre  of  buoyancy;  3rd.  Bv  ballast.  There 
is  a  limit  to  the  application  of  each  of  these  modes,  which  requires  careful 
consideration.  Ist.  Great  breadth  of  beam,  in  proportion  to  length,  is  a 
cei-tain  mode  of  securing  great  stability,  but  it  a^ds  to  weight,  above  the 
centre  of  buoyancy,  and  by  increasing  the  area  of  the  "  midship  section  " 
entails  loss  of  speed,  requiring  proportionally  greater  propelling  power. 
It  also  prevents  the  application  of  another  miportant  property — that  of 
self-righting,  in  the  event  of  bang  upset. 

The  widest  rowing  lifeboats  are  those  of  the  North  Country,  or  Great- 
head  plan  (fig.  I,  Plate  I.),  some  of  which  have  10|  and  11  feet  beam 
to  30  feet  length.  The  Norfolk  and  Suffolk  boats  f6g.  2)  have  also  great 
beam,  the  laraest  having  12  feet  to  46  feet  length  ;  they  are,  liowever, 
exclusively  sailing  boats. 

In  sailing  boats,  increase  of  beam  can  be  very  well  given,  ai  greater 
power  of  propalaion  can  be  obtained  by  enlarged  sails ;  but  in  rowing- 
boats  this  power  can  only  be  had  by  using  longer  oars,  with  two  men  to 
each,  which  thereby  incurs  the  risk  of  an  unnecesaaiy  number  of  lives. 
la  one  of  such  boats  twenty-two  men  out  of  a  crew  of  twenty-four  perished 
at  Shields  by  her  bwng  upset  in  the  year  1850. 

3iid.  A  most  valuable  means  of  adding  to  the  stability  of  a  lifeboat,  as 
intimated  under  the  last  heading,  is  by  occupying  its  aides  mth  buoyant 
cases.  By  an  examination  of  Plate  H.  the  relative  properties  of  different 
lifeboats  in  this  respect  w^Jl  be  readily  perceived.  It  will  be  noticed  that 
the  Norlli  Country  lifeboat  (fig.  1)  is  possessed  of  this  property  to  the 
fullest  ext«ut ;  as,  if  thrown  over  with  one  gunwale  to  the  wafer's  edge, 
there  will  only  be  space  for  a  very  small  quantity  of  water  to  he  in  her  at 
the  level  of  the  outside  sea,  and  that  little  but  slightly  on  one  side  of  the 
centre  of  gravity. 

The  continuation  of  the  side  alr-casea  to  the  gunwales,  as  in  those 
boats,  is,  however,  in  another  respect  detrimental,  by  occupying  space 
which  is  valuable  for  the  stowage  ^  wrecked  persons. 

In  fig.  2  a  greater  quautdl^  of  water  is  retained,  but  the  larger  portion 
of  it  is  on  the  wlndwwd  or  nighra  side  of  the  centre  of  buoyancy,  where 
it  serves  the  purpose  of  ballast,  and  thereby  adds  to  the  stabili^  of  the 
boat. 

In  fig.  3  there  is  space  for  a  larger  quantity  of  water,  some  sacrifice  <rf 
tbiK  important  quahty  being  made,  to  enable  the  Boarcely  less  valuable 
property  of  self-righting  to  be  brought  into  play,  which  great  side 
buoyancy,  placed  high,  would  prevent. 

In  fig.  4  it  is  evident  that  no  water  can  remain  in  any  position. 

In  fig.  5  a  large  quantity  of  wat»  might  lie  on  one  sude  c^  the  centre  of 
buoyancy,  but  uie  loss  of  stability  arising  therefrom  is  counteracted  by 
large  side  buoyancy,  placed  high. 

Ballast. — There  remains  the  third  principleof  stability, bJlast.  Ballast 
may  be  either  solid  or  liquid.  Solid  ballast  is  most  frequently  applied,  in 
the  shape  of  an  iron  keel,  in  which  position,  at  the  lowest  part  of  a  boat,  it 
acts  widi  the  most  powerful  leverage.    Iron  keels  in  lifeboats  raiy  fipm 
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3  to  1 7  cwt.  Bntlast  formed  oT  wood,  and  of  cork  enclosed  in  water-tight 
cases,  is  also  Rsed  is  tbc  self-rightmg  tifcbosts  of  the.  National  Lifeboat 
Institution,  of  nearly  equal  weight  to  the  iron  keel.  Tlins  a  10-oared 
boat  32  feet  long  fass  an  iron  ke«i  of  9  cwt.  and  ne&ziy  the  same  weight 
of  wood,  or  of  cases  at  cork  stowed  beneath  the  deck. 

It  ia  difficult  to  some  persons  to  imagine  that  wood  or  oork  can  partake 
of  the  nature  of  ballast.  In  ^t,  howerer,  sdj  stibstance  heavier  than  air 
may  be  used  as  ballast,  a  pound  of  cork  being  as  mndi  b^ast  as  a  pound 
of  iron  or  lead.  The  adrontage  of  empl^ing  a  bi^ast  of  leas  specific 
gravity  than  water  is  that,  in  the  erent  of  a  boat  being  gtor«  in  and  the 
spaces  below  the  deck  fitHng  with  water,  the  extra-bnoyiuK^  of  the 
material  then  comes  into  plaj,  and  picvents  the  boat  trom  becoming  so 
deeply  immersed  as  to  become  tmmanageable. 

£i  FebmaiT,  1858,  the  National  Lifeboat  hatrtntion's  Efetoat  at 
Youghal,  in  Co.  Cork,  in  launching  got  store  on  a  rock  and  a  hole  was 
made  in  her  floor  as  large  as  a  man's  head;  she  became  at  imce mtich  more 
deq>ly  immersed,  and  uie  water  iDse  to  5  or  6  inches  above  her  deck, 
the  spaces  beneath  it  haring  filled  with  water.  NeTertheless  she  proceeded 
on  her  mission  of  mercy,  her  g^lant  crew  Towed  her  two  miles  to  a 
wrecked  Anstrian  ship,  and  in  the  midst  of  a  very  high  surf,  i^iA  fre- 
quently bn^e  oyer  and  filled  her,  ^e  took  fourteen  men  from  off  the 
vessel's  bowsprit  and  conveyed  them  safely  to  the  land.  Had  all  her  ballast 
been  of  metal  she  would,  undoubtedly,  hare  beccme  so  deeply  immersed 
afler  being  stove  that  she  could  not  hare  proceeded  to  the  wreck,  and  all 
those  poor  men  wonld  have  perished. 

As,  however,  a  large  qnantity  of  fixed  ballast  catnes  great  extra  labour 
and  difficulty  in  land  transport  and  latmchiqg,  water  baflast  is  occa- 
sionally  employed.  It  is  sometimes  encloBcd  in  water-tight  tanks,  but 
more  freqnently,  as  in  the  Norfolk  and  fluffoft  boats,  is  nnconfined. 

In  consequence  of  the  liability  of  enclosed  tanks  to  leak  from  deci^  or 
injury,  and  of  the  Water  thereby  spreading  over  the  Miole  flow  of  the 
boat,  water  ballast  has  been  discontinued  in  most  rowing  lifeboats.  I  am 
however  of  opinion  that,  if  properly  applied  and  secured.  It  ■wmdd  be  free 
from  any  risk,  and  might  often  be  employed  with  jmich  advantage. 

With  the  exception  of  three  or  fonr  of  the  old  boats  on  the  PTorth 
Country  plan,  which  still  retain  water  tanks,  the  onlv  boats  in  tht  United 
Kingd<nn  now  ballasted  with  water  are  the  Norfolk  and  Sufiblk  btHits, 
fig.  2,  already  alluded  to. 

These  latter  boats  deserve  especial  notice.  They  are  only  eleven  in 
Dumber,  nine  of  them  being  excluarvely  sailing  boats  varying  from  t9  to 
4fi  feet  in  lengtlh,  and  from  10  J  to  12  feet  in  breadth. 

As  they  are  unmanageable  in  a  heavy  sea  under  oars,  asd  as  ibey  have 
often  to  work  to  windward  against  the  heaviest  gales  to  the  rescue  of  the 
crews  of  vessels  wrecked  on  ^e  munerous  outlying  banks  whidi  exist  off 
that  part  of  the  const,  it  is  indispensable  that  they  should  be  heavily 
ballasted,  and  have  considerable  draught  of  water,  to  give  them  good 
weatherly  qualities.  In  order,  then,  to  make  this  requisite  provision, 
without  involving  too  much  weight  for  convenient  launching,  fhey  are 
provided  with  water  ballast,  in  addition  to  having  iron  keels.  This  water 
is  let  in  by  the  ssme  apertures  (but  serve  for  self-relief  of  water,  the  ptag» 
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which  cloisu  them  not  bciug  withdrawn  until  thu  txiat  has  got  off  the 
beach.  The  water  thus  let  in  is  of  very  large  amount,  being  in  the  lai^est 
boat  of  this  class  not  \cas  than  seven  tons — which  water  is  not  retained  in 
an  enclosed  tank,  but  left  to  fill  up  every  unoccupied  space  up  to  the  level 
of  the  plane  of  flotation.  By  the  representation  of  a  cross-section  of  one 
of  these  boats  is  fig.  3,  Plate  I.,  it  will  be  seen  that  this  unocccupied  space 
is  chiefly  confined  to  a  narrow  channel  of  about  one-third  of  the  boat's 
width.  Cross  air-cases  at  bow  and  stem,  to  the  level  of  the  thwarts,  also 
conflne  it  lengthwise.  The  average  area  of  these  channels  is  about  20 
feet  long  by  i  feet  mde,  in  which  the  water  lies  to  an  average  depth  of 
21  feet,  in  amount  equal  to  about  300  cubic  feet,  or  5}  tons. 

A  large  quantity  of  water  also  settles  between  the  !ai^  timbers  of  these 
boats,  beneath  the  aide  and  end  air-casea,  which  cases  are  moveable 
separate  boxes,  and  cannot  be  made  to  fit  so  closely  as  to  fill  up  these 
spaces.     These  boats  have  also  iron  keels  varying  from  12  to  17  cwt. 

At  first  thought  it  would  appear  highly  dangerous  to  have  so  large  a 
quantity  of  water  loose  within  a  boat ;  the  truth  is,  however,  that  the 
safety  of  the  principle  consists  in  the  largeness  of  the  quantity,  taken 
together  with  the  circumstance  of  its  being  cut  off  from  access  to  the  ends 
and  sides  of  the  boat.  If  these  boats  were  less  heavily  ballasted,  lliey  would 
be  more  lively,  rising  and  falling  with  every  motion  of  the  sea,  and  the 
water  within  them  would  be  constantly  in  motion  towards  the  lowest  level ; 
but  thus  heavily  weighted,  and  propelled  by  powerful  sails,  they  cut 
deeply  through  every  sea  instead  of  rising  to  it — they,  in  nautical  phrase- 
ology, make  much  worse  weather  of  it  than  a  lighter  and  more  lively  boat 
would  do  ;  heavy  bodies  of  "  green  sea  "  break  over  them  so  as  some- 
times to  altogetber  submerge  their  crews,  and  to  hurl  them  irom  one  end 
of  the  boat  to  the  other';  but  their  stability  is  so  great  that  their  crews 
have  unbounded  confidence  in  tbem,  and  they  are  protected  against  being 
washed  overboard  by  "  ridge  ropes  "  rove  through  iron  stauachions  round 
the  boat,  fixed  in  the  gunwales. 

The  only  boat  of  this  class  which  has  ever  upset  was  the  Southwold 
lifeboat  in  FebruaiTi  1858,  the  then  most  recently  constructed  boat  of  the 
class.  She  was  taKcu  out,  through  a  rather  high  surf,  for  the  quarterly 
exercise  of  her  crew.  On  returning  to  shore,  before  entering  the  surf,  the 
crew  injudiciously  inserted  the  plugs  and  pumped  out  about  two-thirds  of 
the  water  ballast.  They  then  ran  her  under  sail,  with  too  much  way, 
into  the  surf,  when,  a  sea  overtaking  her,  threw  her  stem  up  ;  the  ton- 
and'a-half  of  water  stitl  in  her  then  rushed  to  the  bow,  which  became 
completely  submerged,  and,  broaching  to  across  the  surf,  she  immediately 
upset;  her  masts  broke  ofi^on  coming  in  contact  with  the  ground,  and  not 
being  a  self-righling  boat  she  remained  keel  up.  Her  crew  of  15  men  all 
having  on  their  life-belts,  in  accordance  with  the  rules  of  the  National 
Lifeboat  Institution,  were  saved ;  bat  three  gentlemen  who  had  gone  off 
as  amateurs,  and  bad  refused  to  put  on  life-belte  which  had  been  ofiered 
to  them,  were  drowned,  although  one  at  least  of  them  was  known  to  be  a 
good  swimmer.  Had  this  boat  been  full  ballasted,  the  sea  would  probably 
have  broken  over  the  stern  instead  of  lifting  it,  and  the  accident  would 
not  then  have  occurred. 

In  this  lifeboat,  in  consequence  of  Uie  crew  having  withdrawn  their 
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confidence  from  her  after  the  accident,  and  aa  they  also  thought  she 
floated  too  deeply  in  the  water,  the  water-ballast  chaimel  was  at  my 
suggestion  filled  in  with  portable  solid  blocks  of  fir  timber  up  to  the  level 
of  the  former  water-ballast,  she  being  thns  provided  with  fixed  ballast  of 
half  the  weight  of  the  former  water.  Since  that  alteration  she  has  given 
every  satisfaction  to  her  crew.  I  have  thought  this  circumstance  deserving 
of  mention,  since  the  question  as  to  the  relative  merits  of  water  and  solid 
ballast  will,  I  have  no  doubt,  continue  to  be  a  disputed  one. 

Althongli,  however,  this  principle  of  ballasting  with  a  large  quantity  of 
unconfined  water  has  on  the  whole  answered  well  in  the  large  sailing  boats 
above  referred  to,  I  consider  it  to  be  inappUcablc  to  rowing  boats, 
which,  being  of  smaller  size,  and  only  slowly  propelled  against  high  surfs, 
would  be  liable  to  be  thrown  so  mudi  out  of  a  horizootal  position  as  to 
cause  the  water  to  settle  at  one  end,  as  in  the  Southwold  boat,  and  thereby 
endanger  upsetting.  I  feel  sure  that  I  have  many  times  been  through 
heavy  surfs  in  the  self-righting  rowing  lifeboats  of  the  National  Lifeboat 
Institution,  which  would  have  proved  fatal  to  any  rowing  boat  so  ballasted. 
It  is  also  a  serious  drawback  to  such  boats  that  their  crews,  whilst  rowing, 
must  sit  with  their  feet  in  the  water,  which,  in  a  protracted  service  in 
cold  weather,  cannot  but  be  very  trying  to  them. 

Self-rigldmg. — I  come  now  to  the  explanation  of  a  property  which,  by 
comparison,  is  a  novel  one,  although  more  than  two-thirds  of  the  lifeboats 
in  the  United  Kingdom  are  now  provided  with  it,— a  property  the  value 
of  which  has  been  disputed  by  many,  and  for  the  adoption  of  which  in 
its  lifeboats  the  National  Lifeboat  Institution  has  been  accused  by  some 
of  pursuing  a  phantom.  I  allude  to  the  property  of  self-righting,  by  which 
the  self-return  of  a  boat  to  its  normal  position,  after  being  upset,  is  effected. 

Previous  to  the  year  1852  no  self-righting  hfeboat  existed,  although  the 
power  to  make  a  boat  self-right  was  ascertained  by  experiment,  and 
recommended  for  use  by  the  Rev,  James  Bremner,  in  die  year  1792. 

That  which  led  to  its  first  practical  application  was  the  offer,  by  his 
Grace  the  Duke  of  Northumberland,  of  a  prize  of  1001.  for  the  best  model 
of  a  lifeboat,  in  the  year  1850,  consequent  on  the  upsetting  of  one  of  the 
Shields  lifeboats,  and  the  drowning  of  twenty-two  out  of  twenty-four  men, 
who  formed  her  crew,  to  which  1  have  alretuy  alluded. 

In  a  statement  addressed  on  that  occasion  to  the  boatbuilders  of  the 
United  Kingdom,  by  a  committee  nominated  by  his  Grace,  the  different 
qualities  to  which  a  certain  value  would  be  attached  were  named,  and 
amongst  them  was  included  that  of  self-righting,  which  property  was 
possessed  by  the  boat  to  which  the  prize  was  subsequently  awarded. 

I  shall,  under  another  heading,  have  more  particularly  to  refer  to  the 
circumstaoces  attending,  and  the  results  following,  the  Uuke  of  North- 
umberland's philanthropic  offer,  so  will  not  now  break  the  thread  of  a 
progressive  definition  of  the  properties  of  existing  lifeboats.  A  most  mis- 
taken notion  has  not  uncommonly  prevailed  amongst  those  who  have  not 
studied  the  subject,  that  the  property  of  self-righting  was  merely  a  strong 
tendency  to  revolve  in  the  water,  just  as  a  floating  cask  if  set  in  motion 
on  its  axis  will  complete  several  entire  revolutions  round  the  same  before 
it  will  stop,  and  that  therefore  in  the  same  ratio  that  a  boat  is  made  to 
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pouaaa  tlia  jaopertj  of  Belf-righting  mutt  the  slao  hare  i 

i^wet.     This  bjpcrtneau  u  so  "  IVankenBtein"  of  m;  own,  bat  one  wii 

I  hate  h«d  leveral  tunea  to  disprove  with  a  Beiious  oouotenanoe. 

I  think  I  shall  be  able  to  mike  it  clear  that  the  real  diffiirence  between 
an  ordinary  and  a  lelf-rightirLg  boat  it,  that  whilst  the  former,  on  b^ng 
thrown  by  a  Ka  or  other  &rce  on  one  side  beyond  a  certain  angle,  offers 
no  iUrther  resiMance,  and  cannot  return  ;  the  latter,  on  the  contrary,  con- 
tinues to  oppose  such  a  force  in  every  position  in  which  it  can  be  placed, 
unlets  nioely  balanced  with  its  keel  exactly  above  the  centres  of  gn^J^ 
and  motion,  or,  in  nautical  parlatux,  "  keel  up,"  a  pa*ilu«  in  which  it 
could  not  even  momentarily  remain  in  a  rou^  tea. 

The  only  familiar  object  that  occurs  to  me  which  will  serve  as  an 
illustration  of  the  principle,  is  one  of  those  children's  toys  called  "  tom- 
blert,"  which,  into  whatever  positiMi  you  may  force  or  throw  it,  will  moat 
obstinately  self-right,  and  certainly  show  no  disposition  to  revolve  on  its 
centre,  or  even  to  make  a  second  "  KHuersault "  without  a  teoood  applica- 
tion of  physical  force.  This  quality  of  the  child'*  toy  is  precisely  the 
same  as  that  in  (^ration  in  tti^  selfTxighling  lifeboat 

To  obtain  this  peculiar  fiupetty  in  a  boist,  all  that  is  required  is  to 
attach  to  hor  a  heavy  iron  keeli  or  otherwise  ballast  her  heavily;  to  give 
her  a  fkir  sheer  of  gunwale;  and  to  enclose  a  porliou  ctf  her  bow  and  ttern 
as  watertight  ai)^-<u)ambers,  as  shown  in  the  models  on  the  table.  The 
amount  of  ballast  and  the  eiae  of  the  air-cibambers  an  of  course  matters 
for  oareAU  caloulation. 

The  manner  in  which  the  desired  efieot  is  produced  will  be  at  oooe  per- 
ceived on  exainlnatitui  of  the  drawing  or  model  of  one  of  these  boats.  The 
bow  and  stem  air-chambers  having  sufficient  buoyancy  to  support  the 
whole  weight  of  the  boat  when  keel  up,  she  is  then  floating  unsteadily  oa 
two  points,  with  the  heavy  irtra  keel  or  other  ballast  carried  in  an  elevated 
position  above  the  eentjc  u  buoyancy,  thus  fbrmiug,  in  mechanical  language, 
an  unstable  equilibiiun,  in  which  dilemma  the  boat  caanot  remain— the 
raised  weight  &11b  to  the  one  side  or  the  odier  of  lite  centre  of  gravity  and 
drags  the  boat  round  to  her  ordinary  position,  when  the  water  shipped 
during  the  evolution  quickly  escapes  through  the  relieving  tubes,  and. 
those  of  her  crew  who  have  beui  ttirown  out  of  her  regaining  her,  she  is 
again  ready  for  any  service  that  may  be  required  of  har. 

The  National  Iceboat  Institution  was,  at  an  early  period,  warned  by 
opponenbi  to  the  systein,  that  the  self-righting  <tf  a  boat  would  |ffove 
useless,  inasmuch  as  that  it  would  rarely  happen  that  those  upset  from 
her  could  r^{ain  her  or  again  get  into  her.  Tacts  have  ainoe  proved  the 
invalidity  of  these  piogDottJcations,  as  these  boats  have  upsM  and  their 
crews  have  r^uned  them  and  again  got  into  them,  whilst thecrews of 
other  lifeboats  which  have  upeet  have  perished. 

Notwithstanding  this  manifest  advantage,  it  might  still  be  questionable 
if  any  other  important  principle  should  be  sacrificed  to  effeot  it.  But,  if 
it  can  be  shown  that  it  can  be  introduced  without  any  such  sacrifice,  it 
would  surely  be  reprehensible  in  those  who  employ  others  on  so  dangerous 
a  service  as  the  rescue  of  shipwrecked  persons,  not  to  provide  them  with 
this  additional  means  of  safety. 
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Withoat  bliikUog  tbe  t^aettioa  I  will  at  onee  poiat  out  how  far  any 
sacrifio*  hu  been  nuido  to  seem*  the  Belf-rightlog  property. 
Its  requireowDt*  ure  ;— 

1.  Ballast. 

2.  Eiiclosdd  air-chambers  at  bow  and  stem  placed  sufficiently  above 

the  c«itre  of  gravity. 

3.  Limited  breadth  of  beam. 

4.  Limited  side  bqojanoy. 

1.  fa^EUt.— Now  the  first  of  these  requirements,  ballast,  is  a  positive 
source  of  safety.  It  necesearily  increases  lateral  stability,  and  by  adding 
to  the  weight  of  a  boat  gives  a  greater  momentum  when  rowing  agunst  a 
high  broken  sea;  whi<da  is  often  a  source  of  safety,  as  she  may  thereby 
pass  safely  through  or  over  a  sea,  instead  of  b^ng  driven  astern  by  it. 
From  the  same  cause  also,  she  can  be  more  readily  held  back,  and  be  pre- 
vented from  "  running  "  on  a  sea  when  returning  to  the  shore,  which  is  one 
of  the  greatest  duigera  that  a  boat  can  encounter. 

2.  Ramd  4tr-(7A((m&«rs.— The  second  requirement,  raised  air  buoyancy 
at  bow  and  stem,  is  a  great  source  of  aeStity,  by  preventing  all  water  or 
other  weights  from  settling  at  either  extreme  end  of  a  boat,  and  also  by 
preventing  much  water  from  breakii^;  over  the  bow  or  stern. 

It  will  be  readily  conceived  how  advantageous  it  must  be,  on  a  heavy 
sea  breaking  over  uie  bow  <^  a  boat>  to  have  a  buoyant  power  equivalent 
to  more  tim  a  ton  weight  instuitly  resisting  submersion.  I  have  myself 
been  too  many  times  in  the  bows  of  the  boats  of  the  National  Lifeboat 
Institution,  in  heavy  surfs,  not  to  have  leamed  to  appreciate  the  advan- 
tage, I  believe  also,  from  my  personal  observation  of  them,  that,  placed 
under  the  same  oiroumstanoea,  one  of  the  North  Ckiuntry  lifeboats  would 
take  half-a-ton  trf  water  into  the  bow  from  a  ungle  surf,  where  a  good 
self-righting  boat  would  scarcely  ship  a  bucket-full. 

3-  UmiUd  Seam,— I  admit  that  great  breadth  of  beam  is  a  source  of 
safety,  as  giving  increased  stability,  and  that  some  sacrifice  of  beam  is 
required  for  self'righting.  But  great  breadth  of  beam  involves  loss  of 
propulsion  against  a  heavy  sea,  which  is  often  loss  of  safety,  and  requires 
the  use  of  longer  oars  with  more  men  to  work  them,  all  wUoh  are  disad- 
vantages. A  self-righting  boat  with  limited  beam  (say  one-ihurth  of 
length)  has.  therefore,  the  advantage  over  l^e  wider  boat  in  these  respects, 
whilst  the  loss  of  stability  from  diminished  beam  is  made  up  for  by  an 
equivalent  stability  derived  from  ballast. 

4,  Limited  Side-biioyani>}/-'~-I  grant  that  some  sacrifice  of  stability  is 
made  by  a  r^uotion  of  side-buoyancy,  but  it  is  the  only  real  sacrifice,  and 
is,  I  think,  mora  ihaxi  made  up  for  by  the  gun  of  the  self-righting  power. 

A  further  comparison  of  the  relative  advantages  of  righting  and  non- 
righting  boats  will  come  more  regularly  under  a  special  heading  devoted 
to  a  review  of  the  existing  lifeboats  in  the  United  Kingdom. 

Inttnml  <7a;>aatt^..i— Another  quality  in  a  lifeboat  on  which  some  stress 
has  been  laid  is,  what  is  termed  "  internal  capacity,"  i.e.  the  omount  of 
unoocupied  space  within  a  boat  which  might  be  filled  with  water  on  the 
breaking  into  her  of  a  sea.  The  amount  of  "  internal  capacity  "  is  deter- 
mined by  that  of  another  property  already  considered.  Qiven  a  certain 
amount  (£  "  extra  buoyancy,"  and  the  remaining  space  still  unenclosed 
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constitutes  what  is  usually  implied  by  iutemal  capacity.  PraoUcally, 
however,  internal  capaci^  is  only  that  amount  of  space  in  which  water 
will  remain  in  a  boat  when  lying  on  one  side,  with  one  gunwale  only  awash ; 
fur,  if  a  boat  shonld  be  absolutely  filled  to  the  level  of  the  gunwaU-s  by  a 
surf  (a  thing  which  I  have  never  seen  myself,  and  which  I  susptict  is  of 
very  rare  occurrence,  unless  in  one  of  tiie  deep,  water-laden  Norfolk 
lifeboats),  the  first  motion  of  the  sea  would  throw  the  greatest  portion  of 
it  over  one  side;  the  small  quantity  that  would  then  remain  in  her,  and 
of  which  her  discharging  tubes  would  not  relieve  her,  as  shown  in  figures 
1,  2,  and  3  (Plate  II.),  is  then  in  reality  an  index  of  her  internal 
capacity. 

^>eed  and  We^hl^~Aila  the  properties  already  explained,  and  which 
may  be  more  especially  termed  the  safety  properties  of  a  lifeboat,  the 
next  in  importance  is  speed;  for  there  would  manifestly  be  no  utility  in 
providing  the  safest  contrivance  for  talcing  off  the  crew  of  a  wrecked 
vessel  if  it  could  not  l)e  propelled  to  her  in  time  to  be  of  service.  Fre- 
quently indeed,  as  stated  in  a  former  paragraph,  speed  constitutes  safety, 
as  the  slow  boat  may  be  carried  back  by  a  heavy  sea,  and  up-ended,  or 
turned  athwart,  when  the  faster  boat  would  have  quickly  passed  through 
and  over  the  danger.  To  obtwn  speed,  or  frequently  any  progressive 
motion,  against  a  heavy  sea — 1  speak  of  rowing-boats— fine  lines  and 
especially  sharpness  of  bow  are  necessary,  as  in  an  ordinary  boat,  and 
that  not  at  the  waterliQe  only,  but  carried  up  quite  to  the  slem-heEid, 
which  is  immersed  by  eveiy  heavy  surt'  which  it  meets.  So  also  light- 
ness, which  is  an  advantage  in  smooth  water,  is  an  obstacle  against  a  head- 
surf,  when  the  momentum  of  greater  weight  without  increased  bulk  is 
required  to  carry  the  boat  through  the  moments  of  sudden  resistance  from 
the  successive  blows  of  heavy  seas;  just  as  the  momentum  of  the  familiar 
"  flywheel "  is  required  in  many  common  machines  to  continue  and 
equalise  motion,  as  in  turning  a  wheel  by  a  crank.  The  greater  the 
length  of  a  boat  in  proportion  to  area  of  midship  section,  weight  Iwing 
the  same,  the  greater  will  be  her  momentum,  and  the  faster  will  she  he 
propelled  against  a  head  sea.  The  proportion  of  four  feet  of  length  to  one 
foot  of  width  of  midship  BCCtion  is  that  which  is  now  being  adopted  by  the 
National  Lifeboat  Institution  in  its  double-banked  rowing-boats.  In  its 
single  -  banked  boats,  which  are  stationed  at  places  where  larger  and 
heavier  boats  could  not  be  mansged,  still  less  proportional  width  is  given. 

The  preceding  are  all  the  important  properties  that  have  to  be  con- 
sidered in  a  lifeboat,  although  there  are  certain  other  conditions  that 
follow  as  a  matter  of  course ;  such,  for  instance,  ns  snificient  roominess  for 
stowage  of  a  considerable  number  of  wrecked  persons,  and  for  the  rowers 
lo  nse  their  oars  with  advantage;  and  great  strength  of  build,  to  be  qua- 
lified to  sland  the  violent  shocks  which  such  boats  must  sometimes  sustain 
from  collision  with  wrecked  vessels  or  contact  with  the  shore. 

In  connection  with  this  last-named  condition,  I  may  here  state  that 
most  of  the  old  classes  of  lifeboats  are  clinker  or  clench  built,  of  oak  woodi 
The  self-righting  boats  of  the  Institution  are  built  of  fir,  on  the  diagonal 
principle,  which  mode  of  build  affords  great  strength  and  elasticity.  The 
tubular  boat  of  Mr.  Richardson  is  made  of  tinned  iron. 

Having  explained  the  especial  properties  required  to  be  possessed  by 
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lifeboat  B,  I  will  brieflj  state  the  peculiarities  of  the  principal  existing  boats, 
and  the  history  of  each,  and  offer  an  opinion  on  their  retatire  merits 
so  far  aa  I  have  had  opportunity  for  judging  of  the  same.  I  majr  first, 
however,  observe,  that  one  of  the  great  obstacles  to  improrement  in  life- 
boats has  been,  that  opportunities  have  not  esisted  for  compariug,  one 
with  another,  their  several  qualities.  Each  bo»t  has  been  known  in  its 
own  locality  by  its  own  crew,  who  bare  been  unacquainted  with  any 
other.  However  indifferent  as  compared  with  others  might  be  her  qua- 
lities, if  she  has  been  fortunate  and  met  with  no  accident,  she  will  in 
general  have  won  the  entite  oonfideoce  of  the  local  boatmen,  who  will 
think  there  is  no  other  boat  equal  to  her. 

So  also  the  builders  and  designers  of  lifeboats  have  had  no  opportunity 
to  test  their  own  by  comparison  with  others  :  such  experiments  are  too 
costly  to  be  attempted  by  individuals,  for,  independently  of  the  great  cost 
of  a  good  lifeboat  (rarely  less  than  200f.)  the  expense  of  its  removal  from 
place  to  place  to  be  brought  into  contact  with  other  boats,  and  of  its  care 
whilst  waiting  favourable  opportunities  of  trial,  would  be  considerable; 
whilst  the  great  cost  of  making  such  trials,  which  the  local  boatmen  would 
never  undertake,  for  any  private  persons,  in  a  sufficiently  rough  sea  to  be 
of  value,  without  very  large  remuneration,  would  alone  be  sufficient  to 
deter  most  persona  from  incurring  the  same ;  especially  as  the  whole  might 
be  thrown  away  if  the  boat  should  after  all  turn  out  worthless.  Again  ! 
supposing  such  a  boat  were  to  upset  and  drown  several  of  her  crew  when 
out  for  trial,  who  would  undertake  the  support  of  their  widows  and 
orphans  2 

I  have  alluded  to  these  difficidties  to  shew  how  few  persons  can  be 
qualified  to  give  a  practical  opinion  on  the  relative  merits  of  lifeboats, 
although  it  is  not  uncommon  to  hear  inventors  or  partizans  of  particular 
descriptions  of  boats  pronounce  dt^matically  as  to  their  superiority  to  all 
others. 

Having  now  held  the  office  of  Inspector  of  Lifeboats  to  the  National 
Lifeboat  Institution  10  years,  and  on  my  periodical  rounds  on  the  coasts 
of  the  United  Kingdom  having  not  only  had  opportunities  for  examining 
and  learning  the  "  local  character  "  of  every  lifeboat  in  the  kingdom,  but 
also  for  going  afloat  several  hundred  times  in  lifeboats,  and  ol^n  in  the 
heaviest  surfs,  I  have  necessarily  some  experience  of  them.  I  could 
nevertheless  wish  that  it  wore  greater,  especially  as  regards  the  older 
classes  of  boats,  which,  being  less  numerous  than  the  newer  self-righting 
boats,  and  mostly  not  belonging  to  the  Institution,  I  have  had  fewer  oppor- 
tunities for  testing  in  heavy  surfs — I  give  my  opinion,  however,  for  as 
much  as  it  is  worth. 

m. — Eeview  of  exisling  Li/Aoats, 

1.  Korlh  Country  lifeboat.  Plate  I.fg.  1. — Thia  Lifeboat  is  commonly 
called  the  "  GreaUiead"  boat,  as  a  Mr.  Henry  Greathead,  boat-builder,  of 
South  Shields,  who  built  the  first  boat  of  the  class,  in  the  year  1789,  was 
the  reputed  inventor  of  it.  Since,  however,  a  Mr.  William  Wouldhave 
always  asserted  that  he  was  really  the  original  designer  of  it,  although  he 
had  not  the  means  of  building  a  boat  from  his  design,  I  hare  preferred 
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aalling  it  the  North  CoontijBost — aeonndiembleBiuiiberofbo>t8,aUnHn 
or  less  derived  from  it,  having  beam  pUeed  on  the  east  cout  of  Sootland. 
and  of  England  north  of  the  Humb^.  Titeie  are  now  eighteen  of  this 
class  of  boat!  on  the  ooosta  of  the  United  Kingdom.  They  mostly  belo^ 
to  harbour  and  do<^  coiporatians,  and  to  looal  lifeboat  aMOciatiooB  at 
trading  ports  on  oar  north  onrtcrn  coast,  Kiields,  Sunderland,  and  Hartle- 
pool bemg  the  chief.  The  oldest  lifeboat  now  fTiating  i^  c^  this  claia. 
She  was  built  in  1802.  Sinf  is  stationed  at  Bedov  in  Yorkshiie,  and  is 
now  the  property  of  the  National  Li&boat  InMitutioa.  As  no  actudent 
has  ever  h^pened  to  her,  the  Bedcar  boatmen  have  unbounded  oenfideace 
in  her,  and  would  not  ezohange  her  for  any  other  boat  that  ooald  be 
Q;iveD  to  them. 

These  boats  hare  undoubted  advantages:  their  great  brea^  and  the 
exclusion  of  all  water  &om  their  sides  give  theai  much  stability,  and 
their  great  curvature  of  floor  and  keel  enahlea  them  to  be  turned  more 
quickly  to  meet  a  sea,  and  to  run  more  safely  be&re  a  surf  than  a  straight 
keeled  sharp-bowed  boat  can  do.  These  peculiarities  of  form  are,  how- 
ever, un&TOurable  to  speed,  and  cause  tbem  to  steer  wildly. 

This  is  the  earliest  description  of  lifeboat  of  which  we  have  knowledge. 
The  largest  of  the  class  is  rowed  by  12,  the  smallest  by  8  oars,  doable 
banked.  They  are  neither  provided  with  sails  or  rudders,  b^ng  ex- 
clusively rowing  boats,  their  great  curvature  of  keel  fvidt  modiiij  un- 
Stting  them  for  sailing,  and  the  boatmen  preferring  to  steer  them  with 
two  long  oars  at  the  stem,  by  the  use  (tf  which  they  can  turn  a  boat 
much  more  quickly  to  meet  a  sea  than  with  a  rudder,  eapeciajly  when 
she  has  but  little  way  on  her,  which  must  always  be  the  case  when 
rowing  against  a  heavy  sea  and  gale.  Notwithstanding  their  great  sta- 
bility, several  of  these  boats  have  upset  from  time  to  time,  ocoasioning 
the  lees  of  many  lives.  They  cannot  be  made  to  self-right  alter  upsetting, 
and  they  ship  much  more  sea  than  do  the  self-righting  boats.  On  the 
whole  I  much  prefer  the  latter  to  them. 

2.  The  Norfolk  and  Suffolk  Sailmg  Ziftboata.    Fig.  2 Of  the  lifeboats 

ROW  in  use,  lluMe  next  in  antiquity  are  the  Norfolk  and  Sufiblk  sailing 
lifeboats.  The  oldest  of  which  we  have  any  knowledge  was  one 
recently  condemned  at  Great  Yarmouth,  which  was  built  in  18SS. 

These  are  splendid  boats  for  the  especial  use  for  which  they  are 
required— viz.,  as  sailing  boats  to  proceed  ta  wrecks  ashore  on  outlying 
banks,  and  not  being  required  fer  closer  service,  which  would  need  to  be 
performed  under  can.  As  exclusively  sailing  boats,  I  believe  them  to  be 
unequalled.  Yet,  from  various  causes,  there  is  perhaps  scaroely  any  other 
part  of  the  coast  for  which  they  would  be  usetul,  unless  on  Deal  beach, 
for  service  on  the  Goodwin  Sands. 

I  have  never  myself  had  an  opportunity  for  going  out  in  one  of  these 
boats  in  a  very  high  sea  ;  but  the  Bervices  performed  by  the  crews  of 
some  of  them  have  been  noble,  especially  by  those  at  Lowestoft  and 
Pakefield,  in  Suffolk,  and  at  Ccustor,  in  NorfolK.  Ae  rowing  lifeboats,  I 
bave,  under  another  heading,  stated  that  I  think  them  unsuitable. 

3.  The  Sdf-righiiag  lAfeboaU  of  the  Ifational  Lifeboat  Institution. — 
Previous  to  the  year  1852  all  the  lifeboats  in  the  United  Kingdom  were 
modifications  of  one  or  the  other  of  the  two  classes  of  boat«  just  described. 
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exo^Uag  four  or  five  oa  a  plan,  now  obsolete,  innated  hy  lir.  Plenty,  a 
coachbuilder  in  Berkshire,  and  the  Lirerpool  lifeboata.  These  liUter 
were  simply  fine  poverM  boats,  having  a  large  portion  of  their  interior 
occupied  with  empty  casks  as  extra  bnoyancf,  bat  not  provided  with  any 
meaoB  tor  self-disofaarge  of  water. 

Under  the  head  of  Self-righting  I  have  already  stated  that  in  the 
year  1850  His  Grace  the  Ehike  of  Northombertand  offered  a  prise  of  100/. 
for  Uie  best  model  of  a  lifeboaL  In  response  to  that  ofier  no  less  than 
280  models  and  plans  of  lifeboats  were  submitted.  They  were  deposited 
at  Somerset  House,  where  they  went  through  a  long  series  of  examinatioas 
and  teste  by  a  oommittee,  ably  presided  over  by  Captain  Washington,  B.N., 
and  of  which  James  Peake,  Esq.,  the  present  master  shipwright  of  Devon- 
port  Dockyard,  was  a  memb^.  The  task  that  this  committee  had  to 
perform  was  a  most  onerons  and  difficult  one.  Here  were  befine  them  a 
very  large  number  of  plans,  tlie  selection  from  which  was  a  matter,  it 
might  be,  involving  the  life  or  death  of  many  hundreds,  perhaps  even, 
looking  to  the  future  results* of  their  decision,  of  thousands  of  individuals. 
Yet  I  believe  that  no  member  of  the  committee  had  ever  been  afloat  in  a 
lifeboat  in  a  high  surf,  and  Captain  Washington  was  the  only  one  who 
had  had  an  opportunity  for  examining  any  large  number  of  the  lifeboats 
on  the  coasts.  I  think  that  that  committee  were  entitled  to  the  greatest 
credit  for  undertaking  such  a  responsible  and  laborious  duty,  and  for  the 
judicious  manner  in  which  they  carried  it  out. 

Having  decided  on  the  varions  qualities  which  a  lifeboat  ought  to 
possess,  they  appropriated  to  each  quality  certain  nnmbers  proportionate 
to  its  importance,  the  total  of  all  lite  numbers  amounting  to  100.  To 
each  design  was  then  appropriated,  after  carefhl  deliberalioni  the  pro- 
portion  of  numbers  on  eadi  quality  to  which  it  appeared  entitled.  To  the 
design  possessing  the  largest  total  of  numbeis  it  was  decided  to  award  the 
prize  of  100/.,  to  which  was  added,  by  his  Grace,  another  1001.  towards 
the  cost  of  a  fiiU-sized  boat  on  the  selected  plan.  The  prize  was  awarded 
by  the  Committee  to  Mr.  James  Beeching,  boat-builder  at  Great  Yarmouth. 

A  large  boat,  36  fe^t  long,  and  rowing  12  oars,  was  built  from  this 
design,  which  boat  was  afterwards  purchased  by  the  Bamsgate  Harbour 
Commissioners,  and  a  model  of  which  is  now  on  the  table.  An  improve- 
ment in  the  mode  of  ballasting  her  was  subsequently  mode,  and  since 
that  time  she  has  been  one  of  the  most  frequently  nsed  and  useful  lifeboats 
iu  the  United  Kingdom.  Some  of  the  most  gallant  exploits  performed 
by  her  orew  will  be  tuuiliar  to  many  present  through  the  medium  of 
reoeot  numbers  of  "MaoMillaa's  Magaaiue."  This  was  the  first  self* 
righting  lifeboat. 

The  committee  did  not,  however,  propose  the  adoption  of  this  boat,  but 
deputed  their  member  Mr.  Feake  to  iimiish  a  design  for  a  lifeboat  which 
should,  to  the  best  of  iiis  judgment,  combine  all  the  good  qualities  of  the 
best  of  the  designs  that  had  been  sent  in.  This  was  done,  Mid  a  Report  of 
the  whole  proceedings  of  the  committee  prepared,  with  drawings  of  the 
"  prize-boat,"  and  of  several  odiers  to  which  high  numbers  had  been 
awarded,  as  also  the  design  ftunished  hy  Mr,  Peake.  The  whole  together, 
with  other  uieftil  informatioa  oa  the  Bubject,  forming  a  handsome  yolume, 
was  paUi«hed  at  fl»  expenee  id  the  Duke  (tf  If  orOtumbeihuKl,  and  gia^- 
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tousty  presented  by  him  to  the  competitors  for  the  prize,  and  many 

others. 

A  boat  from  Mr.  Peate's  design  was  then  built  at  Her  Majesty's  dock- 
yard at  Woolwich,  by  direction  of  the  Lords  of  the  Admiralty,  as  a  com- 
pliment, I  behere,  to  the  Date  of  Northumberland,  After  a  long  series  of 
trials,  and  after  undergoing  many  alterations,  this  boat  was  completed  and 
presented  to  liis  Grace,  who  had  three  others  built  similar  to  it  at  his  own 
expense,  and  one  on  Beeching's  design,  with  boathouses  and  transporting 
carriages  complete,  for  the  use  of  the  fishing  stations  on  the  coast  of 
Northumberland. 

After  these  boats  had  been  tested  on  the  coast,  by  myself,  in  high  sorfs, 
the  National  Lifeboat  Institution  proceeded  to  build  others  on  the  same 
plan, although  cautiously  at  first;  which  plan,  with  but  slight  modification 
and  some  improvement  in  form,  it  has  continued  to  adopt  up  to  the  present 
time.  It  now  possesses  no  less  than  one  hundred  self-righting  b^te,  on 
this  plan. 

This  boat  has  been  called  "  Peake's  Lifeboat;"  it  would,  however,  with 
more  propriety  be  called  ''  Beeching's  Lifeboat,  improved  by  Mr.  Peahe," 
or  "  The  Northumberland  Prize  Lifeboat  improved  by  Mr.  Peake,"  it 
being  a  nearer  resemblance  to  Beeching's  prize-boat  than  to  Mr.  Peake's 
design  as  published  in  the  ■'  Northiunberland  Report "  before  alluded  to. 

Unfortunately,  soon  after  the  award  of  the  prize  to  Mr.  Beeching,  acci- 
dents happened  to  three  of  his  boats,  which  wellnigh  smothered  them 
altogether,  and  brought  the  very  principle  of  self-righting,  for  a  time,  into 
disrepute.  One  of  the  requirements  selected  by  the  prize  committee  to 
which  numbers  were  to  be  appropriated  was  lightness  for  land-transport; 
to  meet  which  Mr.  Beeching  and  several  others,  knowing  that  weight  was 
required  when  afloat,  adopted  water-ballast,  to  be  let  in  at  the  moment  of 
launching.  This  ballast  Mr.  Beeching  unfortunately  did  not  secure  pro- 
perly, and  three  of  the  first  boats  built  by  him  for  another  society  upset 
through  the  leaking  out  of  their  water- ballast,  when  on  their  experimental 
trials  with  large  sails  set.  From  want  of  their  ballast  they  did  not  self- 
right,  and  unhappily  on  two  of  those  occasions  lives  were  lost. 

The  self-righting  principle  was  now  at  a  discount,  and  many  who  from 
the  first  looked  on  it  as  the  whimsical  ofispring  of  a  theorist's  brain,  fit 
only  to  contend  with  storms  on  Utopian  shores,  now  fiiily  believed  that 
the  young  visionary  had  already  closed  its  earthly  career.  Bnt  its  nurses 
thought  otherwise,  and,  satisfied  of  its  practical  re^ity  and  vigorous  growth, 
were  noways  disheartened,  so,  setting  it  again  on  its  It^,  they  sent  it  forth 
JKi  make  its  own  way  and  prove  its  own  worth.  It  has  now  a  ten  years' 
existence,  and  is  certainly,  as  yet,  shewing  no  signs  of  prematuTe  decay. 

Since,  as  I  have  thought  it  just  to  shew  that  the  sole  authorship  of  the 
self-righting  hfeboat  now  in  use  belongs  neither  to  Mr.  Peake  nor  Mr. 
Beeching,  I  have  here  designated  it  the  "  Self-righting  Lifeboat  of  the 
National  Lifeboat  Institution." 

Now  it  is  not  pretended  that  this  boat  is  infallible— that  it  cannot  be 
upset — or  that  it  cannot  be  improved  on.  I  fully  believe  that  no  boat  can 
be  bnilt  which  will  not  be  liable  to  upset  under  some  circumstances.  Bnt, 
after  going  afloat  in  these  boats  numberless  times  in  heavy  surfs  and 
being  exactly  acquainted  with  their  character,  I  dij  not  beaitate  to  give  the 
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opioiun  that,  taking  tfaem  altogether,  they  are,  as  rowing  boals,  more  suited 
for  the  service  for  which  they  are  required,  and  safer  to  those  who  man 
them,  than  any  other  description  of  boat  in  use.  In  continuing  to  adopt 
tbia  claaa  of  boat  in  preference  to  any  other,  the  Inatitution  has  not  been 
influenced  by  my  reports  of  them  alone,  but  by  the  encomiums  of  the 
crews  who  work  them  ;  by  the  noble  services  they  have  rendered  to  ship- 
wrecked persona;  by  their  numberless  successes  and  few  failures;  and  by 
the  results  of  the  few  accidents  which  have  happened  to  tliem. 

Since  their  first  adoption,  six  of  these  boats  have  been  upset  and  one  put 
hors  de  combat:  four  of  that  number  being  a  small  class  of  single- 
banked  boat,  rowing  but  six  oars,  which  arc  placed  at  stations  where  there 
are  not  local  means  for  managing  the  larger  double-banked  boats. 

IV. — Accidents  to  Lifiboaia. 

These  accidents  were  as  follows : — 

Ist.  iyme  Regis. — On  the  7th  January,  185,4,  the  Lyme  fiegia  lifeboat 
was  upset  by  the  falling  over  of  a  French  schooner  upon  her,  the  schooner's 
deck  ciirgo  of  casks  of  wine  being  dashed  with  violence  into  the  boat. 
AltlioQgh  this  boat  was  seriously  damped,  and  was  for  a  time  held  down 
by  the  vessel's  sails  so  that  she  could  not  self-right,  she  was  righted  ailer 
the  sails  and  gear  which  held  her  down  were  cut  away,  and  the  crew  of 
the  French  vessel  and  the  boat's  urew  were  safely  carried  to  shore  by  her, 
with  the  exception  of  one  of  the  latter,  who  had  unfurtunately  untied  hia 
lifebelt,  and  was  last  seen  stni^ling  amongst  the  ddais  of  the  wreck. 
Mad  the  boat  not  been  a  self-righting  one,  all  hands  would  undoubtedly 
have  perished,  the  accident  happening  at  a  considerable  distance  from  the 

2nd.  Ihmgaiesa.~Oa  the  19th  October,  ISfiS,  in  the  middle  of  the 
sight,  the  small  six-oared  Duugeness  lifeboat  upset,  by  broaching  to  when 
running  through  a  heavy  surf  on  her  return  from  a  deserted  wreck.  Her 
crew,  eight  in  uumber,  were  thrown  into  the  water,  but  she  instantly 
righted  again,  when  they  all  got  into  her  and  returned  in  her  safely  to 
shore,  reporting  themselves  to  the  ofGcer  of  coastguard  at  the  station  as 
ready  to  go  out  in  her  again  at  any  moment  their  services  might  be 
required. 

3rd.  Aldborough. — On  the  3rd  of  January,  1860,  the  Aldborough  life- 
boat was  hauling  off  the  beach  by  an  anchor  and  warp  to  proceed  to  a 
stranded  vessel  when  a  tremendous  surf  struck  her,  tore  the  warp  out  of 
the  hands  of  the  crew  who  were  hauling  her  off,  and  upset  her.  Fifteen 
men  were  in  her,  of  whom  fourteen  were  thrown  into  the  sea  and  oue  re- 
Diiuned  in  the  boat,  clinging  to  a  thwart. 

The  masts,  which  were' up,  broke  off  on  coming  in  contact  with  the 
ground,  and  the  boat  directly  righted  again.  Some  of  the  crew  were 
Uirown  30  yards  or  more  from  the  boat  by  the  sea  which  upset  her.  Four 
of  them  made  for  tlie  shore ;  the  other  ten  returned  to  the  boat.  Unfortu- 
nately the  weather  was  go  intensely  cold,  the  enow  being  a  foot  deep  at  the 
time,  that,  although  the  crew  supported  by  their  lifebelts  were  able  to  re- 
gain the  boat,  their  blood  was  ao  chilled  and  their  limbi  so  paralysed, 
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that  they  could  not  unaided  get  into  her  again.  The  one  nwD  who  had 
gone  round  with  her,  and  who  was  not  even  entirely  wet  through,  aided 
nine  men  into  the  boat,  but  the  tenth  nan  was  by  that  time  bo  benumbed 
with  cold  that,  finding  himKlf  unable  to  retain  his  grasp  of  the  life-lines 
round  the  boat  with  his  hands,  he  s^ied  one  of  them  between  his  teetli. 
Sad  to  sayi  however,  before  the  man  within  the  boat  was  able  to  assist 
him,  a  heavy  lurch  of  the  boat  tore  hit  teeth  from  the  jaw  and  he  was 
carried  away.  Two  of  the  four  men  who  had  made  for  the  shore  were 
with  difficulty  rescued  &om  the  breakers  on  the  beach,  but  the  two  others 
and  the  poor  man  with  the  broken  jaw  perished  from  cold.  Supported 
by  their  IJfebettB,  the  bodies  were  swept  by  the  tide  to  the  north,  wiUiin 
a  short  distance  of  the  shore,  and  foDowed  by  a  large  crowd  of  persons ; 
but  when  at  last  they  were  got  to  the  beach,  a  mile  northward  of  the  site 
of  the  accident,  life  was  mlmct. 

4tk.  Ardmort,  Irdand, — On  the  6th  of  November,  I860,  the  Ardmore 
small  sis-oared  lifeboat  when  out  for  exercise  was  rehifing  («  tbe  shore 
tfarough  »  T«ry  Ugh  surf,  whan,  toe  mneb  way  haring  been  giren  te  her, 
she  ran  on  «  sea,  bronohed-to,  and  Meet.  Her  crew  of  eight  mea,  wiA 
three  amatewa,  eae  of  thos  tltc  looal  beaoraiytevetaiytweve  thioirn  iato 
tbe  sea,  but  she  s^-iighted,  and  they  all  rcgauied  her,  and  returned  tttS^ 
to  the  shore. 

hth.  Tramert,  trOtni. — Ob  the  ITth  February,  18ei,  tbe  TnuuMe 
sis-oared  lifeboat,  when  attemptiag  te  save  the  erew  of  a  wreoked  vessel, 
was  Bpset,  and  her  crew,  eight  in  Bombtn',  were  thrown  otit  of  her;  she 
directly  self-rioted,  and  a  portion  of  them  got  into  her  again ;  the  le- 
mainder  swam  to  the  shore  tupparted  by  their  belle,  ^k  afterwards 
saved  some  of  Ihe  wreeked  men,  and  a  few  diys  attw-  saved  the  crew 
of  another  wrecked  vessel. 

m.  CWmi.— On  the  tISth  FebrnaTy,  1869,  the  small  six-osired  Keboat 
which  had  beoi  presented  to  the  town  oi  Calais  by  the  English  gorem- 
ment,  got  BtoTe>ni  alongside  a  stautded  ateofer  off  Calais;  becoming  p«u^ 
tial^  filled  with  water,  her  stidHlity  was  thereby  ii^ttred,  and  those  who 
got  mto  ber  from  the  steamer,  all  getting  to  her  fbrther  nde,  from  feso'  oS 
injury  by  ber  storing  against  the  vessel,  laex  off  gunwale  was  put  wder 
water,  and,  a  sea  breaking  orer  it  at  tbe  time,  she  upset;  she  righted  agiun, 
but  three  out  of  seveu  persons  who  had  got  into  her,  and  had  on  no  life- 
belts, tBifaappily  pushed.  A  mixed  crew  of  English  and  French,  and 
great  tHsntan^;ement  thro«0«^,  oeoasioned  this  accident. 

7*A.  acwrioroBffA.— On  the  3i^  Novombw,  1861,  the  Scarbtwough,  82  feet 
ten-oared  aelf-nghtii^  lifeboM,  which  had  been  only  a  few  Weeks  on  her 
stadim,  wae  pfooeediiig  to  a  wrecked  vessel,  stranded  veir  oloee  to  the  shore, 
when  she  got  into  a  very  high  and  irregular  svr^oauseii  by  the  rebound  of 
the  wares  &obl  a  sea-wall.  Her  motion  became  so  violent  that  the  steers- 
msn  was  thrown  overboard,  and  the  ctcw,  in  attempting  to  save  him,  got 
into  a  still  worse  positioa,  and,  some  of  their  oars  getting  brok^i  ioA 
knocked  out  of  their  hands,  she  beonne  Unmanageable,  and  was  dashed 
several  times  with  terri&i  violence  aganst  the  sea-wall,  her  crew  being  aU 
thrown  out  ef  h«  in  swccesnoK.  1^  woident  is  of  so  reeent  a  date  that 
the  .otrenmstaaeae  of  k  wtit  be  taA  im  the  memory  ttf  evory  one;  the 
newspapers  having  recorded  all  its  details.    It  will  suffice,  theiefore,  to 
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slate  that,  to  tbe  aatonishmmit  of  all  pruseat,  tlie  boat  did  uot  upset,  and 
was  not  broken  to  pieces  ;  that  one  of  her  crew  waa  cruslied  between  the 
boat  and  the  wall,  which  caused  his  death;  and  that  one  was  drowned,  he 
being  the  only  one  who  had  unfortunately  m^Iected  to  put  on  his  hfebelt. 

The  above  are  the  only  serious  accidents  that  have  occurred  to  this 
class  of  boats  ;  for  those  to  the  first  experimental  uid  iianiatured  lifeboats 
of  Mr.  Beachii^  cannot  be  fairly  inoluaed  in  the  category. 

The  result  of  the  seven  accidents  above  enumerated  are,  that  out  of  82 
persons  who  were  in  the  boats  when  the  accidents  occurred  to  them  only 
9  perished ;  3  from  cold,  2  from  iiyury,  and  4  from  drowning  through  not 
having  oD  lifebelts.  Now,  had  not  uiese  boats  been  sel&righting,  and 
had  not  their  crews  been  supplied  with  good  Ufebelts,  how  much  larger  a 
smuber  would  indubitably  have  penahedl 

As  a  contrast,  we  have^  during  the  last  eleven  years  only,  the  upsetting 
of  the  aiields  lifeboat  in  1849,  with  the  loss  of  20  out  of  24  of  her  crew. 
On  the  4th  January,  1857,  the  apsettiog  of  the  Point  of  Ayr  lifeboat,  on 
the  Liverpool  plan,  when  her  whole  crew  of  13  men  perished.  And, 
lastly,  the  upsetting,  on  the  9\k  February,  1861,  of  the  Whitby  lifeboat, 
when  12  out  of  13  of  her  crew  perished.  Giving  a  total  rf  45  lives  lost, 
out  of  50,  by  these  three  accidents  alone. 

With  such  an  extraordinary  contrast  in  the  results  of  accidents  to  self' 
righting  and  non-righting  lifeboats,  who  will  venture  to  say  that  the  principle 
of  self-righting  is  a  chimera,  or  that  it  is  aay  other  than  a  great  practical 
and  valuable  truti  ? 

No  less  than  135  of  these  self-righling  lifeboats  have  been  built  during 
the  last  ten  years  by  the  Messrs.  Forrest,  of  Li mehouee,  builders  to  t)ie 
Institution,  of  which  number  30  have  been  for  foreign  governments  or 
for  our  colonial  and  foreign  possessions.  They  have,  during  the  aanie 
period,  saved  several  hundred  lives  on  our  own  coasts,  and  havs  rendered 
oflier  valuable  services  to  wrecked  vessels. 

4.  IiichariB<m's  TiAular  Lifeboat. — The  aext  coast  lifeboat  to  be  described 
is  "  the  tubular."  By  the  model  of  this  boat,  which  is  oh  the  tablu,  it 
will  be  seen  that  it  is  altogether  difierent  in  principle  to  any  other  boat; 
consisting  of  two  long  tubes  Tunning  paraUd  to  eaiA  other  a  few  feet 
apart,  having  their  ends  turned  upwards  and  inwards,  and  terminating  ia 
points,  with  an  open-work  or  grating  deck  with  correspondiag  thwarts,  all 
su^orted  above  the  tubes. 

Tlie  boat  of  which  this  is  a  model  was  built  in  1852  by  Messrs.  H. 
and  H,  T.  KIchardson,  two  Welsh  gentlemen,  father  and  son.  They  had 
'  for  many  years  had  a  small  boat  of  the  same  class  in  use  on  a  l^e  in 
Wales,  and,  when  the  Duke  of  Northumberland  offered  the  prize  for  the 
best  design  of  a  lifeboat  in  1850,  they  sent  the  model,  which  is  now  on 
the  table,  to  compete  for  it.  With  much  public  spirit  they  then  built  at 
Manchester  a  full-sized  boat,  40  feet  long,  and  rowing  14  oars,  and  made 
a  coasting  rcystga  in  it  thsmsclves  from  Liverpool  to  the  Thames,  putting 
into  most  of  the  intermediate  ports.  In  a  half-comic,  half-serious,  account 
which  they  published  of  this  voyage,  under  the  title  of  "  The  Cruize  of  the 
Challenger,"  she  was  described  as  having  encountered  extraordinary  dan- 
gers, and  displayed  marvellous  properties.     Her  designers  further  chal- 
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leoged  uU  the  lifcboalij  iu  the  khigduiu  to  compete  with  her.  But,  as  1 
have  stated  under  a  previous  heading,  there  are  almost  ineuperable  diffi- 
culties in  the  \ray  of  competitive  trials  of  lifetioats.  As  it  was,  1  believe 
these  gentlemeu  spent  considerably  more  than  l,000i.  in  the  building  and 
exhibiting  of  this  boat,  yet  they  were  unable  to  obtain  any  trial  of  ber  in 
competition  with  other  Ufeboats. 

I  ahould  myfielf  much  like  to  see  a  competitive  trial  of  the  different 
descriptions  of  coaat  lifeboats,  including  this  one,  in  a  gale  of  wind  and 
heavy  suif,  but  such  a  trial  could  only  be  undertaken  by  the  Government. 
It  would  have  to  come  off  at  some  large  port,  such  as  Shields,  where 
plenty  of  boatmen  acquainted  with  lifeboat  work  would  be  available,  and 
where,  from  the  condguity  of  lifeboat  stations,  some  boats  could  be  got 
together  without  much  difficulty  or  other  expense  than  the  payment  of 
men  for  trying  them.  Still,  the  tubular  at  least  would  have  to  be  ex- 
pressly built  for  the  trial  and  to  be  sent  from  a  distance,  so  that  I  doubt  if 
the  whole  trial,  which,  to  be  conclusive,  might  have  to  be  more  than  once 
repeated,  cotild  be  gone  through  at  a  less  cost  than  1,0001. ;  and  even  then 
there  might  be  great  difficulty  in  procuring  equally  effective  crews  for  all 
the  boats,  which  would  be  essential.  Again,  it  would  be  necessary,  in  the 
event  of  any  lives  being  lost  in  such  a  series  of  trials,  to  secure  a  perma- 
nent provision  for  any  widows  and  orphans  who  might  be  led,  which 
could  be  done  by  Government  alone. 

The  tubular  lifeboat  built  by  the  Messrs.  Richardson  in  1851  was  after- 
wards sold  by  them  to  the  Portuguese  Government,  to  be  stationed  at  the 
city  of  Oporto,  off  the  port  of  which  there  is  a  very  dangerous  bar. 

Another  somewhat  smaller  tubular  boat  was,  in  1856,  built  for  the 
National  Lifeboat  Institution,  and  stationed  at  Bhyl,  the  boatmen  at  which 
place  had  applied  for  such  a  boat.  She  has  since  that  time  saved  several 
wrecked  crews,  and  has  been  very  highly  reporiied  on  by  those  who  work 
hpj".  She  has  necessarily  very  great  stability,  and  the  advantage  of  instan- 
taneously discharging  all  water  that  breaks  over  her.  She  also  tows  very 
steadily ;   but  that  is  a  quality  not  often  brought  into  requisition. 

The  obstacles  which  have  stood  in  the  way  of  a  fiirtbei  trial  of  these 
boats  have  bean : — 

1.  The  uncertainty  of  the  boatmen  on  the  coast  taking  to  a  boat  so 
different  from  an  ordinary  one. 

2.  The  uncertainty  of  their  durability,  and  thdr  liability  to  damage  by 
collision  with  the  ground,  the  material  of  which  they  are  made  being 
tinned  iron,  which  is  very  easily  indented  or  cut  through. 

3.  Their  requiring  a  very  clumsy  and  heavy  transporting  carriage. 

I  have  had  no  opportunity  for  going  afloat  in  this  boat  in  any  very    ' 
heavy  surf,  so  can  offer  no  practical  opinion  respecting  her  ;  but  she  rows 
fast^  in  a  moderate  sea  than  I  should  have  anticipated. 

Should  any  further  trials  be  made  of  this  class  of  boat,  it  might  be 
worth  while  to  have  one  made  of  wood  instead  of  metal  tubing. 

5.  Whytia  Lifeboat. — The  last  description  of  lifeboat  which  I  have  to 
describe  is  that  of  the  well-known  yacht-builder  Mr.  Whyte  of  Cowes. 
This  boat  competed  for  the  Northumberland  prize  in  1851  as  Lamb 
and  Whyte's  lifeboat.     It  is  mostly  in  use  as  a  ship's  lifeboat,  chiefly  on 
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board  the  vessels  of  some  of  the  large  ateam-^iaolrat  compsaiea.*  I  beliers 
it  to  be  the  beat  ship's  lifeboat  jet  adopts!;  bat  as  a  coast  lifeboat  it 
is  not  considered  to  possess  sufficient  "  extra  booyonc;,"  or  means  for 
self-discharge  of  water  ;  it  has  aot,  therefore,  come  into  general  xae, 
although  it  is  very  fast  both  as  a  rowing  and  a  sailing  boat.  There  are 
only  two  lifeboat  stations  provided  with  it,  and  Uiere  are  three  others  in 
the  hands  of  the  boatmen  on  the  Kentish  coast,  where  they  are  available 
to  save  Uvea  as  well  as  to  serve  thdr  owner's  pnrposea. 


V. — Modtt  ofPnpaUhn. 

Having  explained  the  general  properties  of  lifeboats,  as  exempli- 
fied in  those  principally  in  use  on  the  coasts  of  the  onitod  kingdom, 
die  not  uninteresting  question  arises  as  to  what  is  the  most  ad- 
vantageons  mode  of  propelling  them^I  mean  by  manual  labour;  ibr, 
although  for  the  performance  of  services  at  very  long  distances  sails 
must  be  employed,  and  in  a  few  localities  where  boats  are  stationed  in 
harbours  steam-vessels  may  be  aviulable  to  tow  them,  yet,  as,  at  nine 
statjons  out  of  every  ten,  lifeboats  have  to  be  lamu^ed  irom  an  «pen,  ex- 
posed, and  generally  flat  beach  through  a.  heavy  surf,  and  have  to  proceed 
entirely  through  broken  water,  the  manual  labour  of  their  crews  is  the 
only  possible  mode  of  propelUng  them. 

It  would  perhaps  not  have  been  worth  while  to  moot  this  questi<Hi  at 
all,  but  that  it  happens  to  be  one  of  the  most  favourite  notioiis  of  iu- 
ventora,  and  of  even  some  scientific  persons,  that  a  lifeboat  could  ]fi  pro- 
pelled more  rapidly  by  revolving  paddles  or  screws,  worked  by  wioobes 
within  the  boat,  than  by  oars. 

Those  who  take  up  this  notion  too  Q&xa  forget  the  mechanical'  law, 
that  by  no  possible  arrangement  or  application  of  machinery  or  leverage 
can  the  power  or  strength  of  one  individual  person,  or  any  other  power, 
be  really  multiplied.  They  forget  that,  if  by  leverage  or  tackle-purchase 
an  individual  can  be  enabled  to  lifl  or  drag  a  weight  100  times  greater 
than  by  his  nnaided  strength,  he  can  only  move  the  same  through  a 
hundredth  part  of  the  same  space  in  a  ^ven  time,  and  that  what  ^ere- 
fore  ia  apparently  gained  iu  power  ia  lost  in  time  or  speed. 

The  question  then  realty  at  issue  is,  not— How  shall  the  power  of  a  boat's 
crew  be  multiplied  ?  but — How  can  die  actual  power  which  they  do  possess 
be  most  advantageously  applied  ? 

A  few  minutes'  consideration  mnst,  I  am  sure,  convince  any  one)  tbat, 
ancient  as  is  the  mode  of  propelling  boats  by  oara,  no  more  b^utiful  and 
convenient  instrument  than  an  oar  could  be  devised  for  the  purpose. 

Undoubtedly,  where  great  velocity  as  well  as  power  can  be  obtained  by 
extraordinary  mechanical  force,  such  as  that  of  steam,  the  rotatory  motioo 

*  The  Lords  of  tba  Admiraltj  h*Te  recently  ordered  *  lifeboat  on  tbii  plan  to  ba  pio- 
Tided  for  ere^y  man-of-wu  stationed  on  the  west  Dout  of  Afiica. 

It  ii  much  to  be  deured  that  areij  sbip  of  wW  ^ould  be  proTidei'  with  a  good  lifeboat. 
iitnj  lalnable  liTce,  both  ot  ofBoen  and  men,  bare  been  loct  (be  want  of  boats  thai  coutd 
be  ^el;  lowered  in  a  gale  of  wind  at  sea,  or  taken  throDgh  a  lurf  on  the  abore  or  bar  of 
■  river  with  impaoitj. 
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ol  the  wheel  hu  gnat  advantages;  bnt  eren  aa  applied  to  the  proptil- 
don  of  large  vessels  by  the  ordinaiy  paddles,  or  by  the  oblique  blades 
oommcmly  termed  screvs,  great  loss  of  power  ooonrs  when  a  vessel  is  sub- 
jected to  much  motion  in  a  heavy  sea,  so  that  fireqaently  no  headway  can 
be  made ;  for  in  a  paddle-steamer  one  paddle  will  be  fretraently  revolving 
in  the  air  and  the  oUier  be  too  deeply  immened,  whilst  in  a  screw-veaael 
the  blades  will  be  often  partially  out  of  water  and  their  force  considerably 
diverge  from  a  horisontal  line. 

But  a  lifeboat  in  a  heavy  surf  is  subjected  to  motion  bo  much  more 
violent  and  exceBBive  in  amount  than  a  large  vessel  is  liable  to  in  an  open 
sea,  that,  even  if  it  were  possible  to  work  tbe  former  by  steam,  the  loss  of 
power  would  be  bo  great  as  to  stop  all  pn^ress.  What  tlien  could  tlie 
mnoh  more  limited  power  of  ten  or  twelve  men  avail  onder  the  same 
oirannutancee,  evei  if  they  were  ocoustomed  to  exert  those  particular 
nnuclea  whidi  are  brought  into  use  ia  taming  a  rotatory  niachin«  ? 

The  advantages  of  the  oar  are— 

1st.  That  it  it  worked  with  less  loss  of  power  from  friction  by  manual 
labour  &an  would  be  any  rotatory  instrument. 

2nd.  That,  in  the  hands  of  a  skilAil  rower,  it  is  alway*  worked  at  fhtl 
power ;  its  blade,  in  obedience  to  tlie  quiok  eye  and  steady  hand,  following 
the  injteaving  or  downfalling  wave,  and,  in  neasnred  time,  cleaving  its 
varied  anrftce  with  die  whole  force  of  the  broad  ohest  and  muacolar  aim 
directing  it. 

8rd.  That,  being  in  daily  use  by  the  ooast  boatmen  in  porsaing  their 
own  avocations,  tiusj  are  not  only  already  skilled  in  its  management,  but 
IiavB  those  pattienkr  mnsoles  which  ore  required  to  work  it  alivady 
strengthened  by  use. 

In  truth,  this  last  reason  alone  for  its  preference  is  a  sufficient  Te|4y 
to  all  advocates  of  the  paddle  or  screw,  and,  conseqnoitly,  my  usual 
reply  to  inventors  or  others  who  suggest  tlie  emplcTment  of  either  of  tfie 
latter  is,  that,  if  they  can  secure  for  us  at  each  lifeboat  staticHi  a  corps  of 
men  wIuMe  daily  work  is  that  of  turning  winches,  or  grindstones,  the 
question  may  then  be  open  to  consideration. 

VI. — Equipnunt, 

Having  settled  the  principles  on  which  a  lifeboat  should  be  con- 
structed,  and  decided  on  the  mode  of  propelling  her,  wa  have  now  to 
equip  her  for  service.  In  doing  so  we  have,  as  a  first  duty,  to  provide 
her  with  everything  that  can  contribute  to  the  safety  of  those  whose 
lives  we  jeopardise  by  employing  them  on  this  dangerous  service; 
secondly,  to  make  her  as  far  as  possible  independent  of  all  assistance  from 
wrecked  vessels,  the  crews  of  which  are  often  In  a  helpless  state,  perhaps 
lashed  to  the  rigging,  and  unable  to  throw  a  rope,  or  even  to  get  from 
the  wreck  to  the  boat  without  aid. 

A  lifeboat  is  therefore  provided  with  lines,  called  llf^-lines,  some  fes- 
tooned round  her  sides,  by  the  ud  of  which  auj  one  in  the  water  oong 
them  as  st^rrapB  can  get  into  her ;  others  with  corks  attached  are  thrown 
fixnn  within  her  when  alongside  a  wreck,  and  float  on  the  water  all  around 
her.     She  is  also  fumiahed  with  a  cork  hfebuoy,  which)  witik  S  line 
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attached,  oan  be  tbrowa  or  floated  to  any  one  in  the  water  who  might  b« 
too  dietmt  to  reach  the  life-linea  of  the  boat.  She  has  likewiM  Btroug 
but  light  linea  with  grappliiig-ironi  attached,  one  at  the  bow  and  another 
at  the  Etem,  which,  b^  being  thrown  into  the  rigging  or  on  board  a 
wreck,  fasten  themaelves,  so  that  the  boat  can  be  at  once  held  to  the 
wreck  without  the  assistance  of  anj  one  in  her.  An  anchor  and  cable;  a 
good  lantern  for  nightwork ;  a  compass ;  and  a  drt^e  or  water-bag,  which 
is  dragged  behind  a  boat  to  prevent  "  broachiug-to  "  when  running  before 
aheayysea,  are  alao  necessarjr  to  a  complete  equipment;  and  last,  bat 
not  least,  is  the  supply  of  a  good  life-b«lt,  or  life-jacket  as  it  is  sometimes 
called,  to  each  of  the  boat's  crew. 

As  the  life-belt  is  an  especial  hobW  of  my  own,  and  as  the  description 
with  which  the  boats'  crews  of  the  National  Lifeboat  Institution  are  pro- 
vided was  designed  by  myself,  I  trust  I  shall  not  be  tempted  to  be 
wearisome  to  my  hearers ;  but,  sinoe  I  consider  the  subject  to  be  one 
of  the  utmost  importance,  I  shall  at  some  length  remark  on  it. 

One  of  the  causes  of  ihe  areat  loss  of  life  which  attended  most  lifeboat 
accidents  in  the  olden  time,  independently  of  the  boats  not  possessing  the 
self-righting  property,  was  undoubtedly  that  thdr  crews  were  not  provided 
with  life-belts,  or,  as  in  the  case  of  the  late  Whitby  lifeboat,  that  those 
they  had  were  of  a  worthless  description. 

The  oases  of  accident  which  I  have  already  quoted  under  the  head  of 
self-righting,  are  equally  illostrative  of  the  value  of  good  life-belts,  for, 
unless  in  each  case  the  men  had  been  sapported  by  their  bells,  the  self- 
righting  property  would  have  been  of  no  service  to  many  of  them.  For  it 
mnst  be  remembered  that  the  majority  of  our  coast  boatmen  cannot 
swim,  and  that  even  the  best  awimmors  forfeit  their  lives,  when  upset  in 
heavy  suifs,  through  losing  their  presence  of  mind.  Many  cases  could 
be  quoted,  but  none  more  conclusiTe  than  that  of  the  Southwold  boat 
before  referred  to,  when  three  gentlemen  wi&out  belts  were  drowned, 
although  one  of  them  was  known  to  be  a  good  swimmer,  whilst  15  men 
having  on  belts,  several  of  whom  could  not  swim,  were  all  saved.  And 
again,  that  of  the  Whitby  boat,  when  one  man  who  had  on  a  good  belt, 
slthoi^h  unable  to  swim,  was  saved,  whilst  12  who  had  on  inferior  ones 
-were  dimmed.  How  many  lives  might  be  saved  annnally  if  one  of  these 
belts  \ns  provided  fbr  the  master  and  each  man  in  our  merchant  ships  t 

The  requinte  qnaUties  of  a  lifeboatman's  life-belt  are— 

1,  Sufficient  extra-bnoyancy  to  support  a  man  heavily  clothed,  with 
bis  head  and  shoulders  above  the  water,  or  to  enable  him  to  support 
anotber  person  besides  himself. 

2.  Perfect  flexibility,  so  as  to  readily  conform  to  the  shape  of  the  wearer. 
8.  A  division  into  two  sones,  an  upper  and  lower,  so  that  between  the 

two  it  may  be  secured  tightly  round  the  wdst;  for  in  no  oflier  manner 
can  it  be  confined  sufficiently  close  and  secure  round  the  body  without 
snch  pressure  over  the  chest  and  ribs  as  to  materially  affect  the  firee 
action  of  the  lungs,  impede  the  muscolar  movement  of  the  chest  and 
arms,  and  thereby  diminish  the  power  of  endurance  of  fatigue,  which,  in 
rowing  boats,  is  a  matter  of  vital  importance. 

4.  Strength,  durability,  and  non-liability  to  ii^uiy. 

With  the  help  of  the  dififerent  lift-belts  on  the  table,  1  hope  to  be  able  to 
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Bhow  that  the  cork  belt  designed  by  myself,  and  which  ia  supplied  to  all 
tlie  lifeboaU'  crews  of  the  Nttioiutl  lifeboat  Institution,  possesses  the 
first  two  qualities  in  a  greater  d^ree  than  any  other  life-belt,  and  the 
third  one  exdusively.    (.Vide  fig.  below.) 


The  belt  I  hoU  in  my  hand  is  one  of  this  description.  Its  extra- 
buoyancy  is  equal  to  about  25  lbs.  It  will  support  an  ordinary  man,  with 
his  clothes  on,  with  the  shoulders  and  chest  above  the  water.  The  most 
buoyant  of  the  old  descriptions  of  cork  bell  (Carte's)  had  extia-buoyancy 
equivalent  to  about  141bs.  but  many  of  them  not  more  than  7  or  Slbs. 
"Dm  largest  size  of  the  ordinary  ii&ted  belts  has  buoyancy  equal  to 
20 lbs.  when  completely  inflated;  some  not  more  than  8  or  lOlbs. 

The  defects  of  all  inflated  air-belts,  are,  their  liability  to  puncture, 
'  want  of  strength,  want  of  flexibility  if  more  than  half  inflated,  difficulty  of 
inflation  in  very  cold  weather,  and  the  liability  of  their  inflating-valves  to 
get  out  of  order  by  corrosion  from  the  effects  of  salt  water.  Some  of  these 
defects  were  partially  remedied  in  an  inflated  belt  designed  by  myself,  in 
four  compartments.  This  belt  had  extra-buoyancy  equal  to  from  30  to 
35  lbs. ;  so  that,  if  two  of  its  compartments  were  injured,  the  remaining  two 
would  suffice  to  support  one  person.  But  the  insufficient  strength  of  all 
belts  of  this  class,  and  the  difficulty  of  inflating  them  in  cold  wea&er,  made 
it  evident  that  an  efficient  life-belt  was  a  desideratum  yet  nnattained. 

Up  to  that  time  (1864)  there  was  no  cork  belt  having  sufficient  buoyancy, 
01  flexibility,  or  strength.     The  only  solid  cork  belt  was  composed  of  a 


LIFEBOATS.  23 

single  row  of  either  rectangular  blocls  of  cork  sewn  ap  in  a  cotton  jean 
coTering,  or  pads  of  cork-shavings  or  dnst 

In  tnat  year,  however,  it  fortunately  ooonrred  to  me  to  attach  narrow 
uncovered  ribs  of  cork  to  a  strong  hacking  or  broad  belt,  each  piece 
bang  separately  sewn  on  by  strong  twine,  in  such  a  manner  that  the 
brewing  off  of  any  one  piece  would  not  loosen  that  next  to  it,  whilst  one 
snriace  only  of  the  corks  being  attached  to  the  belt,  afforded  perfect  Ssxi- 
bili^.  An  examination  of  this  belt  cannot  fail  to  convince  any  one  that 
it  possesses  all  the  qualities  already  pointed  out  to  be  necesssiTr  and  that 
it  has  the  further  advant^e  of  afiOTding  great  protection  to  the  body  of 
the  wearer. 

Upwards  of  3600  of  these  bells  have  now  heea  issued,  nearly  half  of 
wbidi  are  at  the  lifeboat  eetablisbments  of  the  National  Lifeboat  Ingtitu- 
ticau  On  the  occasions  of  quarterly  exercise  in  the  summer  monUu,  the 
li&boat  men  not  uncommonly  jump  overboard  to  test  the  belts,  and  th^ 
have  everywhere  great  confidence  in  them.  After  the  &tal  accident  to  the 
Whitby  Iifebont,  I  was  at  Whitby,  and  questioned  the  only  man  who  was 
saved,  and  who  was  the  only  one  who  bad  on  one  of  these  belts.  I  asked 
him  if  he  had  any  difficulty,  amongst  the  heavy  surf,  in  keeping  his  feet 
down  and  his  head  well  above  the  surface.  In  reply,  he  stated  Uiat  after 
the  first  sea  broke  over  him  he  found  himself  so  quickly  raised  above  the 
water  agun,  that,  although  unable  to  awim,  he  entertained  no  doubt  of  his 
safety,  and  lost  all  fear. 

There  are  other  descriptions  of  life-belts  on  the  table,  which  will  show 
the  different  ideas  on  the  subject  that  have  occurred  to  difierent  persoDB. 

Transporting  Carriage. 

There  is  one  other  very  important  auxiliary  to  a  lifeboat,  which  has  to 
he  noticed,  via.  a  carnage.  Every  lifeboat,  except  a  few  of  the  largest 
nze,  is  provided  with  a  carriage,  on  which  she  is  kept  in  the  boat-house 
ready  for  immediate  transportation  to  the  most  favourable  position  for 
launching  to  a  wreck.  A  lifeboat  is  thus  made  available  for  a  greater  extent 
of  coast  &an  she  otherwise  would  be,  and  even  when  launched  from  abreast 
of  the  boat-house  can  be  much  quicker  conveyed  to  the  water's  edge  than 
the  oould  be  if  not  on  a  carriage.  In  addition  to  this  ordinary  use,  a  car- 
riage is  of  immense  service  in  launching  a  boat  from  a  beach,  to  that  ex- 
tent indeed,  that  one  can  be  readily  launched  from  a  carriage  through  a 
high  surf,  when  without  one  she  could  not  be  got  off  the  beach.  An  ex- 
planation of  the  manner  in  which  this  service  is  performed  will  be  readily 


the  lifeboat  is  drawn  to  the  water's  edge,  where  the  carriage  is  turned 
round  so  that  its  rear  end,  from  which  the  boat  is  launched,  shall  face  to 
seaward.  The  crew  then  take  their  seats  in  the  boat,  each  rower  in  his 
place  with  his  oar  over  the  side,  and  the  coxswain  at  the  helm  or  with  the 
steering-oar  in  hand.  The  carriage  is  then  backed  by  men  or  horses  or 
both,  sufficientiy  far  into  the  water  to  ensure  the  boat  being  afloat  when  she 
is  run  off  the  carriage ;  or,  if  the  ground  be  very  sofl,  or  sufficient  help  un- 
obtainable, the  carriage  is  first  backed  far  enough  into  the  water  before 
the  crew  get  into  her.    Self-delaohing  ropes,  l«rmed  launching  zi^>e8i  pre- 
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nulj  hooked  te  each  ode  of  the  boat's  itenqtoat,  and  rove  through 
iaves  at  the  rear  end  of  the  oarriage,  an  tbea  lad  up  the  beaoht  <^d 
hei  Diftuaed  by  aggiatanta  oi  have  one  or  more  horaea  attaehed  to  them. 
When  all  ia  readr,  the  coxawaio,  watohing  a  bvooxablfi  nwmeat,  {|^tm 
)  word,  and  tlie  boat,  the  keel  of  which  reeta  oa  imall  iron  rollerai  ia  ran 
'  rapidly  into  the  water  with  her  bow  Uaiag  the  surf.  The  oarimaa  that 
re  way,  even  Wore  her  stem  has  left  the  oarriage,  and  the  ia  at  obo9 
der  command,  ere  the  sea  haa  time  to  thraw  hei  back  bniadtide  to  the 
ore,  which  is  usually  the  effect  of  attempting  to  laoneh  through  a  larf 
im  an  open  beach  withouta  carnage, nnlete  ahanling-offwwp  Mtaobed 
an  anchor  be  permanently  laid  down  outside  the  surf.  This  Utter  plaa 
only  BTulable  in  a  few  localities  where  there  ia  a  eompatatifely  ateep 
aoh. 

There  are  difierent  deicriptiona  of  lifeboat  carriages,  but  tho«e  whioh 
i  now  almost  universally  provided  are  on  a  plan  designed  by  myself 
late  IV.),  of  which  there  is  also  a  model  on  tbe  table.  It  has  advaa- 
][ea  over  any  others  that  I  am  aoquainted  with:  a  chief  peculiarity  being 
at  by  detaoning  the  fore-body  the  fore  end  of  the  keelway  resta  on  the 
ouod,  forming  a  gradual  incline  up  which  the  boat  is  haiued  bow-fore- 
Mt  to  replace  her  on  the  carriage,  instead  of  hauUng  her  np  stem  foremeat 
the  rear  end  aa  in  other  carriages,  the  former  arrangement  bdng  more 
nvenient  and  less  laborioiis. 

A  set  of  portable  skids  (Plate  V.),  one  being  fitted  ua  a  tum-table,  oa 
lich  the  boat  is  hauled  out  of  the  water,  before  mtlaoing  her  on  her  oar- 
tge,  completes  the  usual  equipment  of  a  lifeboat.  I^e  boa^  of  tbe  N^ational 
fe  Boat  Institution,  and  all  belonging  to  them,  are  kept  in  roomy  and 
bstantial  boathooses  under  lock  ^d  key,  in  charge  of  paid  cosswains, 
ider  the  general  superintendence  of  local  honorary  committees  of  resi- 
nta  in  the  several  localities. 

VU.—JReoieu}  ofthewhole  lysttm  efttwing  lietifrom  Shtpwrtde on  tht 
Coatia  of  the  United  Kmgdom. 

It  now  only  remuns  to  pas*  briefly  in  review  the  machinery  which  haa 
len  and  is  in  use  on  the  coasts  of  this  great  maritime  country  for  the  pre- 
rvation  of  human  lives  from  shipwreck  \  that  is  to  say,  the  machinery 
:preeslv  provided  for  that  purpose. 

Wreuted  persona  can  be  saved  &om  the  shore  by  two  modes.  They  may 
I  taken  off  a  wreck  by  a  lifeboat,  or  may  be  drawn  to  the  shore  along  a 
pe  conveyed  to  the  wreok  hy  the  now  well-known  rocket  and  mortar 
e-saving  apparatus,  A  model  of  the  rocket  apparatus  in  use  may 
I  seen  in  the  Musanm  of  this  Institntion.  The  provision  of  that  appa- 
tus  on  all  those  parts  of  the  coast  where  it  is  likely  to  be  useful  is  tw- 
irtaken  by  the  Board  of  Trade  from  the  Mercantile  Marine  Fund,  imd 
aced  under  the  management  of  the  coast-guard.  It  is  now  kept  in  a  most 
Sclent  state,  the  men  being  periodically  practised  in  its  use,  and  an 
'erage  of  about  SOO  lives  are  eared  annually  through  its  instrumentali^. 
is  mostly  usefol  at  ^aoes  where  lifeboats  cannot  ^  stationed.  Manby  e 
ortar  and  Dennett's  Socket  apparatOB  have  been  in  general  use  since  tbe 
rly  part  of  the  present  oentni;. 
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THE  LIFEBOAT  OP  THE  KOYAL  NATIONAL  LIFEBOAT  1N8TITUTI01 


The  a 


Bodj-  Plm. 
■Djing  figures  show  the  general  form,  the  nMure  of  the  flttingi,  uid  air. 
le  of  these  boats,  93  fset  in  length  and  8  feet  in  breadth.  In  figs.  1  ud  2, 
tha  eleTstlon  and  deck  plana,  the  general  exterior  fbrm  of  tbe  boat  ig  ihown  with  the 
■hssr  at  ganwala,  Isngtli  of  ke«l,  and  rake  of  stem  and  stern-posts.  TUt  dotted  linei  of 
Og.  1  show  tbe  position  and  dimensions  of  the  ur-chamben  within  board,  the  relievinf- 
tnb«s>  and  ballast.  In  Hg.  3,  a  repnsants  tbe  deck,  B  the  reliering-tiibes  (6  inohei  in 
diameter),  o  th4  B(d«  ^r-MMs,  n  the  end  air-chamhera,  ■  ballast^  t  TenHlalon  to  admit  of 
a  free  oan«nt  of  ^  under  tha  water-tight  deck,  q  ventilator  to  receive  pmnp.  la  %.  8, 
the  exterior  fi>nn  of  transreiM  seoUons,  at  different  distances  from  stam  to  stsrn,  is  shown. 
Fig^  i  rqireseiils  a  nldsblp  tmnsTane  section,  a  being  seotiona  of  the  side  alrH»s«;  b  tha 
rellerlng-tubes,  of  the  wme  daptb  as  the  space  between  the  deck  and  the  boat's  floort 
0,  □,  □,  c,  are  spsaea  beneath  tbe  deck,  9  feet  in  length,  placed  longitadinsJl;  at  the  mid- 
ship port  of  the  boat,  with  solid  chocks  of  light  wood,  or  cases  packed  with  oork,  forming 
&  portion  of  the  ballast ;  ij  is  a  Tentilator,  having  a  pnmp  fixed  in  it,  b;  which  an;  leakage 
oan  be  pumped  oat  b;  one  of  the  crew  whilst  afloat.  The  festooned  lines  in  fig.  I  repre- 
sent extarier  (ifb-lines  attached  round  the  entire  length  of  the  boat,  to  which  persona  in 
the  water  IMj  cling  till  thej  oan  be  got  into  the  boat :  the  two  oeDtrol  linn  ara  ftetooned 
lower  than  the  othen,  to  be  used  as  stirrups,  so  that  a  person  in  the  water,  b;  stepping  m 
them,  may  climb  Into  the  boat. 

TUl  life-boat  poaseases  in  the  higheat  degree  all  the  qualities  which  it 
a  lifr-boat  ibonld  possess  :— 
1,  Oreat  latMvJ  stability. 
i,  SpMd  i^idnst  a  heavy  sea. 
S,  Facility  tor  launching  and  for  tak-         o.  oirengiD. 

Ing  the  shore.  7.  Stowage-room   for   ( 

4.  Immedlata  self-discharge  of   uiy  passengen. 

water  breaking  into  her. 
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Plate  V. 
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LirBBOAM. 


The  first  lifeboat  was  that  built  in  th«  ;eur  1789  hj  Hr.  GreaUieBd  tt 
Shields,  The  atiUt;  of  this  boat  being  moTed,  she  was  soon  followed  bj 
others,  the  second  one  being  built  in  the  following  Tear,  at  the  same  poit,  at 
the  expense  of  the  then  Tfake  of  Nordinmbeilua.  All  ^e  ports  on  the 
north-east  coast,  and  on  the  east  coast  of  Scotland,  soon  had  their  life- 
boats, which  were  mostly  prorided  and  nudslumed  b;  tiinds  collected  in 
the  shape  of  a  small  ToluntU7  tax  on  shipping  «Btemg  ttie  Beveral  ports. 
In  Lincolnshire,  Norfolk,  and  Sn&blk,  aasooiatdons  ware  fbnned  which  iffi>- 
Tided  the  coasts  of  these  oonndea  with  lifeboats  from  funds  raised  by 
Tolnntary  contributitaa. 

In  1824  the  National  Institution  for  the  Preserration  of  Lives  from 
Shipwreck,  now  the  Boyal  National  Lifeboat  Institution,  was  established 
in  London  by  influential  Ci^  morchants  and  other  gentlemen,  the  late 
Thomas  Wilson,  Esq.,  then  M.F.  for  the  City  of  London,  and  the  late  Sir 
William  Hillary,  Bajt.,  of  the  Isle  of  Man,  taking  a  leading  part  in  it  ; 
and  His  Majes^  George  the  Fourth  becoming  its  patron.  That  institu- 
tion granted  honorary  and  peconiary  rewards  for  serrices  in  saving  lives 
from  shipwreckS)  and  assisted  local  bodies  in  placing  lifeboats  on  the 
coasts.  Some  of  those  boats  remained  nominally  in  connection  with  it, 
but  the  institution  undertook  no  superintendence  or  control  of  them  on 
the  coast.  The  boats  mostly  built  under  its  direction  ware  small  sin^i^ 
banked  boats  rowing  six  oars,  similar  in  principle  to  the  Norfolk  and 
Suffolk  soling  lifeboats ;  but  having  more  water-spaoe  within  them,  and 
insufficient  means  of  relieving  themselves  of  water.  They  were  designed 
t^  the  lat«  George  Palmer,  Esq.,  of  Nazing  Park,  for  many  years  an 
active  and  ze^ous  mmber  of  the  committee  of  the  iostitntioQ.  Some  of 
them,  sti^oned  chieSy  on  the  Island  of  Anglesea,  rendered  good  service. 

As  time  went  on,  however,  the  general  interest  in  the  bieboat  servioe 
seems  to  have  waned.  Some  of  the  local  assodationt  died  a  natural 
death.  For  want  of  proper  superintendence  the  lifeboats  in  too  many 
instances  were  suffered  to  go  to  decay.  At  places  where  wrecks  were  not 
very  frequent  the  boats  remained  jbr  many  months  without  being  put  into 
the  water,  and  in  consequence,  when  wrecks  did  happen,  the  local  bowmen 
felt  no  confidence  in  them,  and  would  in  preference  go  off  to  wrecks  in 
their  own  boats.  There  were  often  also  no  funds  to  pay  them  for  their 
services.  In  fact  the  whole  system,  if  that  could  be  caUed  a  system 
which  had  no  general  organisation,  had  broken  down,  and  there  were, 
perhaps,  not  a  dozen  really  efficient  lifeboat  stations  in  the  United 
Eiogdom.  The  National  Institution  was  also  becoming  eveiy  year  less 
known,  and  its  resouroH  annually  diminishing.  Meanwhile,  the  number 
of  wrecks  did  not  diminish)  for  the  winter's  storms  raged  as  of  ^ore,  and 
the  inorease  of  trade  ahnost  necessarily  brought  with  it  an  mcreased 
number  of  oasualtiss  amongst  shipping. 

Such  was  the  state  of  thinn  when  in  1849  (he  fatal  accident  occurred 
to  the  Shields  lifeboat,  by  wludh  twenty  brave  men  lost  their  lives. 

But,  as  we  often  witness  in  this  world,  on  a  small  soale  as  well  as  a 
great,  it  pleased  God  to  bring  good  out  of  evil— -and  the  widow's  wail  and 
the  orphan's  cry  wrought  Ihat  which,  perhaps,  no  less  affecting,  no  less 
heart-rending  a  stimulant  would  have  sufficed  to  do.  The  immediate 
efiect  of  that  melancholy  incident  was  the  resuscitation  of  the  sociel^ 
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already  Tefeired  to,  now  to  become  the  truly  nofibnaliiutitntioa  which  it  is 
this  day.  I  am  not  now  abont  to  relate,  in  detail,  its  histoiy.  It  will 
suffice  to  say  that  in  tlie  year  following  that  disaster  it  aronaed  itaelf  from 
sleep;  its  man^;ii^  committee  was  invigorated  by  new,  and  yonngeri  and 
some  proffSHional  blood.  The  Duke  of  Northnmberland  accepted  the  office 
of  its  president ;  Her  Majesty  the  Qoeen  being  already  its  patron,  and  His 
Royal  Highness  the  late  lamented  Prince  Consort  one  of  ita  vioe-patrons. 
Its  present  zealous  and  able  sacretary,  BIr.  Lewis,  was  appoint«d.  It 
commenced  the  building  of  that  float  of  lifeboats  which  now  encirclet 
onr  shores,  numbering  no  leas  than  121,  more  completely  and  efficiently 
equipped  than  ever  were  lifeboat  establishments  before;  which  have  cost 
nearly  60,0002.,  and  have  already  saved  nearly  1,000  lives.  It  nn- 
dertook  the  immediate  superintendence  of  that  fleet  through  the  iustm- 
mentality  of  an  honorary  looal  committee  at  erety  station,  a  periodical 
inspection  by  an  officer  <^  its  own,  with  a  system  of  quarterly  and  especial 
reports  from  its  local  oommittew  to  the  ooitral  one  in  London.  It 
established  a  fixed  scale  of  salaries  to  the  coxswains,  and  of  payments  to 
the  crews  of  its  lifeboats,  both  for  lervioes  to  wreclced  persons,  and  for 
a  (Quarterly  exeroise  in  its  boats.  Finally,  by  the  tangible,  visible  efiects 
of  its  exertions,  it  succeeded  in  enlisting  that  public  sympathy  and  support 
which  in  this  country  is  happUy  so  open-handed  when  shewn  to  be  really 
required,  and  which  have  made  it,  and  now  uphold  it,  as  one  of  the  most 
gli»ious  insdtutiona  of  oiv  land. 

As  an  officer  of  the  institutioni  I  am  not  in  a  position  to  name  those 
of  its  committee  of  management  who  have  especially  devoted  time  and 
labour  gratuitously  to  this  great  work.  Some  of  them  have  gone  to  their 
reward;  those  who  are  stilt  amongst  us  will  feel  their  chief  oompeniation 
to  be  in  the  approval  of  their  own  consciences,  and  at  the  prospect  of  the 
good  in  the  -  peribrmance  of  which  it  has  been  their  privilege  to  take 
apart. 

Despite,  however,  this  fleet  of  131  lifeboats,  and  of  48  others  locally 
provided  and  supported;  and  despite  the  numerous  rocket  and  mortar 
stations  on  our  coasts  |  there  rwiaina  the  melancholy  fact,  that  an  avenge 
of  800  lives  are  lost  annually  on  and  around  our  own  shores  alone,  pro- 
duining,  solemnly  though  silently,  that  for  humanity's  sake,  and  for  the 
national  credit,  no  exertions  should  be  spared  in  providing  every  possible 
means  for  the  conveyance  of  succour  to  the  shipwrecked,  from  the  shore; 
and  also  proclaiming  in  still  more  eloquent  if  not  indignant  torme,  that 
some  attempt  should  bo  made  towards  providing  for  the  greater  safety 
of  the  seamen  in  our  home  and  coasting  trade,  by  the  adc^on  of 
meaanres  both  precautionary  and  remedial  on  board  oar  menbant  vessels 
themselves. 
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Lieat.-G«aanl  the  Hotunmble  Sn  EDWABD  CCST,  K.C.H., 
in  tbe  Chair. 


OUTPOST  DUTIES. 
,y  Colonel  R.  WiLBBASiH,  C.B.,  Govemor,  General  Hospital,  Woolwich. 

It  is,  I  aranre  yon,  with  unfeigned  diffidence  that  I  have  undertaken  the 
uk  of  delivering  a  lecture  here  to-day  on  Ontpoat  Duties. 

In  the  flattering  invitation  which  I  received  from  your  Counoil  to 
cture  before  this  Institution,  the  choice  of  subject  was  not  left  to  me,  or 

should  Bcaroely  have  ventnred  to  select  one  which  is  at  once  so  im- 
:irtant,  and  so  difficult  to  treat,  as  that  which  has  been  entrusted  to  me. 

The  incalculable  importance  of  the  efficient  perfbrmance  of  these  duties 

well  summed  up  in  a  few  words  by  Marshal  Bugeaud.  "  A  good 
rstem  of  outposts,"  he  remarks,  "  should  not  only  guarantee  an  army 
jBiaet  surprise,  but  should  give  it  the  power  of  renuuig  an  engagement 
V  a  timely  retreat — in  a  word,  of  fighting  only  when  and  where  it 
leases." 

With  the  exception  of  the  scientific  branches  of  military  education,  the 
lost  difficult  attunment  of  a  soldier  is,  without  doubt,  a  thorough  know- 
dge  of  the  varied  duties  of  tight  troops.  If  we  look  through  the  military 
inals  of  our  own  and  other  countries,  we  shall  find  how  rare  are  the 
istances  of  officers  who  have  thoroughly  mastered  this  part  of  th«b  pn>- 
flsional  training.  In  our  own  service,  when  we  have  named  Sir  John 
[core — the  creator,  as  he  may  be  called,  of  our  light  infantry  system^ 
id  a  few  of  his  aptest  scholan — soch  men  as  Sir  Sydney  Beckwith  and 
ord  Sealon — ^we  have,  perhaps,  named  alt  who  have  distrnguished  them- 
Ives  above  their  companionB  in  arms  as  light  infantry  officers. 

Among  the  Germans  there  are  several  names  which  will  readily  occur 
>  many  of  my  hearers — such  as  those  of  Thielmann  and  Lutzow  in  the 
Tax  of  Lil)eration  in  1813 — though  their  exploits  belong,  perhaps,  rather 
I  the  separate  field  of  partizan  warfare.  I  may,  however,  instance 
[arshal  BlUcher,  whose  indomitable  energy  and  enterprise  made  him 
pecially  dreaded  by  the  French  outposts  in  the  early  campaigns  of  the 
evolntionaiy  War. 

No  amount  of  mere  instruction  will  make  a  first-rate  light  infantry 
fioer,  unless  it  be  combined  with  natural  intelligence  and  a  good  eye  for 

country;  but,  at  tlie  same  time,  instruction,  and,  still  more,  the  in- 
niction  of  experience,  will  greatly  improve  every  one,  whether  officer  or 
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soldier.  The  result  of  the  £nt  may  be  seen  in  the  inmteuoTable  ra- 
periorit^  of  the  lig^t  troops  which  had  the  benefit  of  Sir  John  Moore's 
training  in  the  camp  at  ShomcUffe— rE^;iments  taken  at  hazard  from  the 
whole  British  army;  that  of  tbe  second,  in  the  unrivalled  excellence  of 
the  Light  Difision  in  Ae  later  campaigns  of  the  Peninsular  war. 

It  would  be  needless  before  an  exclusiTely  military  audience  to  expose 
the  fallacy,  too  prevalent  among  us  of  lat«,  of  supposing  tiiat  a  lesser 
amount  of  training  will  suffice  to  render  soldiers  fit  to  act  as  light  jufantiy 
than  would  be  required  to  enable  them  to  take  their  place  in  the  line. 
Those  who  hazard  such  an  opinion  are  misled  by  the  facility  with  which 
the  parade  movements  of  light  infantry  may  be  leomt  by  lealous  and 
intelligent  men.  They  forget,  or  rather  they  are  not  aware,  how  small  a 
part  these  movements  mrm  of  the  education  of  light  troops— how  valueless 
they  are  unless  grafted  on  the  steadiest  battalion  drilU  Confidence  in 
themselves  and  in  their  comrades  will  alone  enable  than  to  skirmish  witli 
vigour;  to  keep  up  their  fire  with  coolness  as  long  as  their  post  is  tenable; 
to  fall  back  without  confusion  when  outnumbered ;  to  oppose  a  solid  wall 
to  the  most  sudden  attack  of  cavalry ;— and  this  CMifidenoe  is,  as  every 
soldier  knows,  the  slow  growth  of  dismpline  and  drill. 

Baw  and  inexperienc^  troops  have  won  great  battles — perhaps,  in  some 
cases,  they  may  even  do  better  than  older  soldiers,  &om  not  fully  appre- 
ciating their  danger ;  but  writers  on  military  science,  of  all  nations,  agree 
that,  for  the  adequate  performance  of  outpost  dnties,  the  most  careful 
selection  of  troops  is  requisite.  One  of  the  highest  authorities  on  these 
matters — the  Prussian  general,  Decker,  whose  treatise  on  the  secondary 
operations  of  war  has  become  a  text-book  in  all  European  armies — 
expresses  himself  in  the  foUowing  strong  terms :  "  To  make  '  la  petite 
guerre ' "  (it  would  not  be  easy  to  translate  this  phrase  into  English,  but  it 
conveys  its  own  meaning),  "  to  make  '  la  petite  guerre '  with  newly-raised 
troops  and  uninstmcted  dfficeiB  would  be  a  most  difQcult  undertaking,  and 
one  from  which  it  would  be  hopeless  to  expect  suocess." 

It  is,  I  trust,  needless  for  me  to  say  that  I  do  not  make  these  remarks 
in  any  degree  in  disparagement  of  our  Volunteers,  but  merely  to  prove, 
what  I  have  often  told  them  to  their  face,  that,  in  the  event  of  their  being 
called  into  the  field  against  an  invading  army,  composed,  as  that  army 
would  assuredly  be,  of  the  very  choicest  troops,  their  chief  value  will  be 
found,  not  as  light  infantry  for  the  difficult  duty  of  outposts,  but  as  troops 
of  position  in  support  of,  or  side  by  side  with,  troops  of  the  line. 

All  that  zeal,  and  intelligence,  and  pluck  can  do,  I  give  them  full  credit 
for  doing;  but  it  would  be  virtually  denying  the  necessity  of  the  army  as 
a  profe^on  if  we  were  to  admit  that  those  who  devote  a  few  leisure 
hours  to  their  military  duties  could  perform  the  most  difficult  of  those 
duties  as  well  as  those  who  make  it  the  study  of  their  lives,  and,  from 
what  I  know  of  the  volunteers)  I  feel  sure  that  tiiey  themselves  would  be 
the  first  to  acknowledge  the  justice  of  Decker's  remarks. 

As  I  was  given  to  understand  that  my  audience  would,  in  alt  probability, 
comprise  but  few  yoimg  officers,  I  have  not  attempted  to  lay  down  any 
regular  system  of  instruction  for  the  performance  of  outpost  duties.  Even 
had  it  been  otherwise,  I  should  have  preferred  endeavouring  to  awaken  itt 
them  an  interest  in  the  subject,  which  would  lead  Uiem  to  study  it  for 


,zcdb,CoOt^lc 


62  OUTPOST  DTJTIB8. 

themselves  in  those  standard  works  which  are  now  witlun  every  offioer's 
reach.  I  have,  therefore,  thought  it  better  to  make  snoh  general  obserra- 
tions  on  the  province  of  light  troops  as  suggested  themselves  to  me,  either 
from  reading  or  from  personal  experience,  illnstrating  them  by  examples 
drawn  from  militaiy  hutory.  By  this  oonne,  I  hope,  while  oonTCTing  at 
leut  indirect  instruction,  to  make  my  leotuie  not  altogether  wltoout 
interest  to  a  mixed  audience. 

Indeed,  the  definite  rules  for  the  gnidanoe  of  officers  on  piquet  may  be 
reduced  to  very  few.  In  our  own  Book  of  Field  Exercise  these  rules  an 
laid  down  very  clearly  and  concisely,  and,  if  oareftally  read,  would  give  a 

rung  officer  a  very  fair  inaight  into  the  theory  of  outpost  duty.  But  tbis 
a  branch  of  a  soldier's  education  which,  more  than  any  other,  needs  to 
be  learnt,  not  by  theory  only,  bnt  by  practice. 

Did  one  not  know  by  experience  how  ofl»n  the  most  self-evident  axioms 
of  war  are  neglected  or  contravened  even  by  those  who  ought  to  know 
better,  one  would  be  tempted  to  smile  at  me  simplicity  of  some  of  the 
rules  laid  down,  and  even  strongly  and  repeatedly  enforced,  in  the 
elementary  worlu  of  all  nations,  such,  for  instanoe,  as  exhortations  to 
vig^ance,  which,  one  would  think,  onght  to  be  unneeded  in  presence  of  an 
enemy,  or  the  recommendation  of  precautions  such  as  one  would  suppose 
must  occur  to  the  mind  of  even  the  most  inexperienced.  But  when  we 
see  that  master-minds  like  Frederick  the  Great,  in  their  instructions  to 
the  officers  under  their  command,  consider  no  detail  too  trivial  to  dwell 
npon,  we  cannot  but  reDognisethe  wisdom  of  endeavouring  to  supply  by 
rules  the  want  of  that  fbresight  and  presence  of  mind  which  ore  so  needihl 
in  service  of  this  nature,  but  the  possession  of  which  is  so  rare  a  gift. 

The  systems  of  different  services  are  becoming  gradually  more  and 
more  assimilated,  as  might  naturally  be  expected  from  the  experience  tf 
their  comparative  excellence  during  the  long  wars  of  the  Empire.  What* 
ever  is  fhnlty  or  defective  in  the  system  of  any  army  is  soon  detected,  to 
its  cost,  when  brought  into  collision  with  a  better  system.  Still  the 
national  characteristics  will  be  more  or  less  preserved.  Our  neighbours 
the  French,  for  instance,  who  like  to  reduce  everything  to  system,  enter 
into  minutin  which  we  should  never  think  of.  In  a  recent  work  of  much 
merit  by  the  Professor  of  Military  Art  at  the  Imperial  Academy  of  St. 
Cyr,  there  are  diagrams  showing  the  several  geometrical  figures  which  a 
corporal's  patnd  should  form,  according  as  it  is  composed  of  from  three  to 
eight  men. 

But,  though  the  first  principles  of  outpost  du^  are  universal,  and  can 
rarely  be  departed  from  with  impunity,  their  appUoation  maybe  infinitely 
varied  accoiding  to  the  nature  <^  the  coimtry,  the  character  of  the  enemy 
to  whom  yon  are  opposed,  and  the  constitution  of  your  own  force.  Indeed 
I  may  say  that  tiiey  must  be  greatly  modified  by  these  considerations. 
This  would  be  more  especially  the  case  when  European  troops  find  them- 
selves  engaged  in  war^e  with  half-savage  nations ;  as,  for  instance,  the 
French  in  Algeria,  or  we  ourselves  in  New  Zealand  and  Kafi^aria.  When 
opposed  to  disciplined  armies  of  whatever  nation,  the  safest  mle  is  to  treat 
your  enemy,  however  unenterprising  he  may  have  hitherto  shown  himself, 
with  due  respect;  for,  as  Marshal  Bngeaud  remarks, "  one  intelligent  and 
energetic  man  may  change  the  habits  of  an  army."    **  An  army  counting 
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on  ike  mistakes  of  the  enemy,"  saye  Decker,  "  would  itself  commit  the 
most  fatal  of  mistakes." 

A  high  anthori^  on  all  matters  connected  with  light  infantry,  the  late 
Sir  Harry  Smith,  related  to  me  an  instance  of  the  heavy  penalty  incurred 
by  a  French  division  in  the  Peninsnla  through  neglect  of  this  rule.  It 
had  been  for  some  time  in  face  of  a  Spanish  force,  and  had  doubtless  been 
in  the  habit  of  driving  in  their  piquets  with  ease  whenever  it  thought  fit. 
At  daybreak  one  morning  on  came  the  French,  with  their  usual  impe- 
taoffl^;  and,  presuming  on  their  former  success,  left  their  supports  too 
fttr  behind.  But,  unfortunately  for  them,  the  Spaniards  had  been  relieved 
dnring  the  night  by  a  Britisn  division,  and  the  outposts  had  been 
taken  up  by  the  Bide  Brigade.  The  consequence  was  that  they  met 
with  a  very  difierent  reception,  and  were  driven  back  with  heavy  loss. 

Decker,  in  the  work  to  which  I  have  already  alluded,  attempts  to  classify 
the  different  nations  of  Europe  in  respect  to  their  qualities  as  light  troops. 
To  the  Qermans  he,  as  a  Prussian,  of  coarse  awards  the  palm.  Indeed, 
in  anotlier  part  of  his  book,  he  goes  so  far  aa  to  assert  that  in  Spain  the 
Duke  made  use  of  his  German  troops  only  for  outpost  duty  I  The  French 
he  calls  "  confident,"  meaning  of  course  over-confident ;  the  Russians 
"dangerous,"  on  account  of  their  swarms  of  Cossacks;  the  Spaniards 
"lazy;"  and, what  concerns  na  most  nearly, he  calls  the  English  "heavy," 


Now  if  we  try,  as  &r  as  possible,  to  divest  ourselves  of  national  pr^vL- 
dice,  what  will  be  our  estimate  of  British  soldiers  as  light  troops  ?  That 
they  are  less  intelligent  tluui  French  soldiers  we  must,  I  thmk,  allow. 
The  faot  of  the  conscription  embracing  all  ranks  will  go  far  to  account 
for  this ;  in  proof  of  which  we  need  only  look  to  the  superior  aptitude  of 
our  Volunteers  for  learning  their  drill.  I  am  speaking  at  this  moment 
solely  of  intelligence. 

Napier,  in  his  History  of  the  Peninsular  War,  asserts  that  the  army  lay 
down  to  rest  with  a  fe^ng  of  greater  security  when  the  cavalry  of  the 
German  L^on  held  the  outposts,  than  when  they  were  taken  by  our  own 
Hght  dragoons ;  and  I  suppose  that  there  must  have  been  some  ground  for 
this  assertion.  It  should,  however,  be  borne  in  mind  that  the  Germans 
were  old  campaigners  when  they  joined  the  British  army  in  the  Peninsula, 
whereas  our  own  cavalry  had  never  taken  the  field  before.  I  may  here 
remark  that  the  care  and  the  detail  with  which  the  duties  of  cutposto  are 
laid  dovra  in  German  military  works  seem  to  show  not  only  the  attention 
paid  by  them  to  this  subject,  but  their  national  aptitude  for  warfare  of  this 
nature. 

My  own  experience  would  lead  me  to  think  that  the  British  soldier  is 
not  so  watchful  as  the  fbrdgner.  I  have  not  forgotten  that  during  the 
first  winter  on  the  heights  of  Inkerman,  when  our  outpost  duty  was  the 
most  harassing  tmd  the  most  critical,  our  poor  fellows  were  sadly  over- 
worked and  underfed,  and  that  nnder  such  depressing  influences  watchful- 
ness was  doubly  hard;  yet  even  under  more  favourable  circnmatances 
there  certainly  was  a  want  of  vigilance  which  it  required  all  the  exertions 
of  their  officers  to  guard  against.  And  this,  I  think,  may  in  some  measore 
be  attributed  to  a  constitutional  indlfierence  to  danger.  Certainly  it  is 
bettor  thiol  the  opposite  extreme  of  over-aensitiveness  to  danger,  which 
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leada  to  «o  many  fidae  alsmu,  even  if  it  does  not  entail  more  serious 
conseqaences. 

Conridering  the  indiBcriminate  natnre  of  nor  recrniting,  wbich  brings 
into  our  ranks  man;  men  phTsicollj  and  morally  nnfit  for  the  duties  of 
light  in&ntiy,  there  is  much  to  be  said  in  favour  of  our  former  system  of 
ttuik  compames;  but  doubtless  the  disadvantages  more  than  outweighed 
the  advantages  of  this  selection.  All  dis^ctions  between  r^;inients  as 
well  as  between  companies  is  also  virtually  done  away  with ;  for,  though 
some  few  are  still  called  light  infantry,  yet,  armed  and  trained  as  they  all 
are  alike,  there  is  no  real  difierencot  except  that  a  long-established  good 
system  of  training,  and  the  prestige  that  attaches  to  the  old  Light  Division, 
makes  such  raiments  as  the   43rd,  52nd,  and  Kifle  Brigade  hard  to 

But,  whatever  drawbacks  there  may  be  to  the  present  system,  the 
numerical  weakness  of  our  army  compared  with  those  of  other  powers, 
and  the  consequent  necessity  of  eveiy  part  of  it  being  prepared  to  act  in 
any  capacity,  have  left  us  no  option,  and  we  must  make  the  best  of  the 
materials  we  have. 

I  may  remark  here,  that  in  the  French  Army  the  distinction  between 
heavy  and  light  regiments  of  the  line  has  been  abolished  within  the  last 
ten  years;  but,  on  the  other  hand,  the  number  of  the  battalions  of  chas- 
seurs has  been  augmented,  and  greater  care  than  ever  has  been  bestowed 
upon  their  composition,  and  npon  their  training,  which,  as  all  my  militsij 
hearers  are  aware,  is  special,  and  calculated  to  develop  to  the  utmost  aU 
those  physical  and  mental  qualities  required  for  the  efficient  performance 
of  the  duties  of  Ught  troops.  The  chasseurs  are  recruited  In  particular 
departments  of  ^anoe,  eqKcially,  if  I  am  not  mistaken,  in  ^e  mtoun- 
tainous  district  of  Auvergne. 

But,  to  return  to  our  own  service,  there  is  a  coolness  in  danger,  for 
which  the  British  soldier  has  been  ^ways  conspicuous,  which  should  go 
far  to  make  him  superior  to  all  others  for  outpost  duty;  for  it  is  when 
acdng  iadividually,  or  in  small  parties,  that  the  qualities  of  self-possession 
and  Self-reliance  become  of  highest  value;  and  the  more  so  when  com- 
bined, as  is  the  case  with  our  soldiers,  with  physical  superiority.  It  is 
only  necessary  to  read  the  secret  iostructionB  of  the  Great  Frederick,  and 
some  of  Napoleon's  letters  to  his  brother  Joseph,  written  just  after  the 
battle  of  Miuda,  to  see  that  it  is  not  in  every  army  that  coolness  under 
fire  cau  be  reckoned  upon,  as,  happily,  it  may  be  with  us. 

Those  who  have  served  with  a  Fr^uth  army  in  the  field,  must  have 
perceived  that  th^  invariably  attempt  to  make  up  for  their  inferiority  in 
this  respect  by  an  increase  of  numbers.  A  detached  post  which  we 
should  hold  with  a  subaltern's  party,  they  would  occupy  with  a  whole 
company;  and,  in  place  of  a  chain  of  sentries  along  their  front,  they 
would  sometimes,  in  exposed  positions,  plant  a  chain  of  small  piquets. 

Still,  our  neighbours,  with,  their  usual  self-complacency,  are  perfectly 
satisfied  of  their  vast  superiority  to  us  as  light  troops ;  in  proof  of  which  I 
need  only  adduce  the  following  remark  made  by  a  French  marshal  to  an 
English  officer,  since  the  Russian  War :  "  Should  it  ever  be  my  ill  fortune," 
he  said,  "  to  be  opposed  to  an  English  army,  do  not  suppose  that  I  should 
be  so  foolish  as  to  attack  them  in  thdr  position;  nor  should  I,  perhaps. 
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Kwait  their  attack  in  mine;  but  I  wmld  haraas  them  out  of  their  lives, 
and  never  allow  them  to  close  an  eye." 

On  the  principle  of  "  fas  est  et  ab  hoste  doceri,"  let  ns  ask  ourselves 
whether  this  be  indeed  oar  weak  point,  and,  if  it  ia,  let  us  use  evety  exer- 
tion to  Gtrengthen  it. 

Within  the  last  few  years,  iar  more  attention  has  been  paid  to  this  im- 
portant subject  than  formerly;  to  which  the  introduction  of  the  rifled 
musket  has  greatly  contributed.  It  was  felt  that  it  was  too  costly  and  too 
perfect  a  weapon  to  be  placed  in  unskilled  hands,  and  that,  if  it  was 
valuable  when  used  by  troops  of  position,  it  might  be  made  tenfold  more 
so  when  used  by  light  troops  thoroughly  instructed  in  its  use. 

It  is,  I  think,  impossible  to  overrate  the  benefits  that  the  army  has 
derived  from  the  establishment  of  the  School  of  Musketry,  not  merely 
&om  the  improvement  in  our  rifle  practice,  important  as  that  is ;  but  from 
the  increased  zeal  and  intelligence  of  all,  whether  officers  or  men,  who 
have  passed  through  a  course  of  training  at  Hythe — qualities  which  th^, 
in  their  turn,  impart  to  those  who  pass  under  their  instruction.  The 
faculty  of  juc^:ing  distances  correctly  is,  in  itself,  no  slight  advantage  in 
light  infantry  movements,  independent  of  the  mere  mm ;  and  the  increased 
confidence  of  the  soldier  in  his  weapon,  resollii^  from  his  better  acqount- 
anoe  with  its  powers,  must  necessarily  increase  his  confidence  in  his  own 
means  of  resistance  aguust  any  enemy  to  whom  he  may  find  himself 
oppoKd. 

It  is  a  question  of  the  deepest  interest,  and  one  which  at  the  present 
moment  is  occupying  the  thoughts  of  our  most  scientific  officers — naval  as 
well  as  militaiT  —  how  fer  the  introduction  of  what  the  French  call 
"amies  de  precision,"  will  afiect  all  operations  of  war;  and,  with  your 
permission,  I  will  ofier  a  few  remarks  upon  its  bearing  on  that  particular 
branch  of  which  we  are  treating. 

I  have  had  the  advantage  of  discussing  this  subject  with  General  Hay 
and  Colonel  Wilfoid— two  venr  high  authorities— and  it  ia  the  decided 
opinion  of  both,  that  the  Enfield  rifie  is  essentially  a  defensive  weapon. 
A  very  cursory  examination  of  the  grounds  on  which  this  opinion  has 
bee?  farmed  will  convince  every  one  of  its  validity.  It  is  obvioua  that 
the  Enfield  rifle  is  used  with  hi  greater  effect  by  stationary  troops  than 
by  troops  in  motion.  It  is  in  the  hurry  and  excitement  of  a  rapid 
advance-— and  in  attacks  upon  outposts  advances,  to  be  successful,  must 
be  rapid — that  rifled  muskets  are  of  least  value.  With  a  constantly  and 
rs|»dly  decreasing  range,  the  sights  are  no  longer  of  use,  even  were  the 
men  disposed  to  use  them ;  whereas  the  piquet,  which  in  most  cases  muat 
have  had  time  to  ascertain,  if  not  by  actual  measurement,  at  least  by 
hnsarely  survey,  the  distance  of  every  point  at  which  on  enemy  can  show 
himseli,  is  prepared  to  welcome  hini  with  a  concentrated  fire. 

Hunk  how  this  advantage  may  be  increased  by  an  abattis,  or  any 
other  obstacle,  natural  or  artificial,  which  may  have  ike  efiect  of  impeding, 
eren  for  a  few  moments,  the  advance  of  the  attacking  fbrce.  Think  too 
of  the  distance  at  which,  in  a  moderately  open  country,  the  assailants 
must  come  under  fire,  and  it  will  be  evident  how  greatly  the  increased 
range  viU  be  in  favour  of  the  defending  party. 

Ob  tiie  other  hand,  it  cannot  be  denied  that  hencefinth  it  will  be  neoes- 
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sai;  for  oatpoati  to  take  up  more  dutanti  and  oonsoqaantl]'  more  a,- 
posed,  positions  than  has  hitherto  been  nauti,  la  order  to  prareat  the  00119 
or  biTooao  firom  being  umoTad  by  the  enemy's  ulilleiy— I  may  ereQ  kdd, 
by  th«iT  rifleawn.  This  wUi,  u  a  iweoHary  eonBequeiioCi  lead  to  an 
increase  in  the  number  of  supports  requisite  to  insure  the  saiety  (d  the 
advajooed  poota,  in  the  event  of  tbeir  having  to  fall  baek  opoa  tihe  nun 
body. 

We  loay  see  froiu  theae  oonnderations  hov  ezpadient  it  is  that  all 
troopa  ahoold  be  thoxoo^y  trained  to  aot  aa  light  infantry.  With  tin 
fwinidable  weaptsia  now  in  use, — and  who  can  say  that  wy  have  yet 
reached  their  lisut  ?-^not  only  will  moifl  nonwroui  outpoeta  be  seeded, 
but  inoreased  r^iiditj  of  tnorement  generally,  aad  the  power  of  adranoing 
or  retiring  without  diaorder  under  fire  in  loooer  fonnatiw  than  the 
oolnnu  or  eroi  tiutn  the  line. 

One  certain  effeot  of  the  long  range  ^ill  be  that  in  AitOTQ  piquets  will 
feel  the  neoesaity  of  proteoting  thenuelves  by  field  worka  tji  one  kind  <nr 
another,  wh^teier  the  natora  of  the  gnnmd  aSbrda  them  no  cotw.  I 
ibould  mration,  however,  that  the  French  an  of  ojunion  that  the  habit  oi 
entnnching  tbemselvei  makea  the  outposts  timkli  and  tbenfere  do  not 
permit  it  exo^  under  special  weuroatanoes.  Our  own  experienoe  in 
the  trenches  goes  &r  to  ooofinn  this  opinioa. 

I  must  premise  that  the  obaervatioDs  I  am  about  to  make  on  ou4)Qai 
duties  apply  solely  to  the  employment  of  infantry.  Having  received  my 
military  e^oation  in  the  R^  Brigade,  that  braaoh  of  tba  aervioe  has 
been  d  gootk  my  special  stody ;  and  in  the  fi«^  I  have  had  no  vxpa- 
rieace  of  the  employnwnt  of  cavalry  and  artUlw^  in  thoae  dutlea. 
Sueh  an  extension  of  my  subject,  did  I  even  led  mya^  oonpotant 
to  it,  would  also  make  it  di£ciUt  to  oomprees  it  within  the  limita  ol  » 
lecture. 

Jn  a  level  and  mora  ta  le«s  open  country  cavalry  would  evidently  have 
decided  advantages  over  iniantiy  intheoaleri^of  theiTraovem«nta,aDdiD 
being  abte  to  obaerre  the  enemy  at  a  greater  distanoe.  and  woold  theto- 
&m  be  largely  employed.  But,  b^ond  giving  to  the  iniantty  outpoat^^ 
for  these  would  of  courae  not  be  supmeded  by  the  cavahy  jMqoeja— . 
eome  increase  of  seeuri^,  it  would  not,  I  conceive,  materially  ftflbe*  the 
(Uapositioni  that  an  oSicer  in  charge  of  outposts  would  make,  inaanudi 
aa,  front  Uie  wide  arc  desoribed  by  a  olMun  of  oavatry  |»quetB,  it  would  be 
impossible  at  all  times  to  prevent  even  large  bodies  of  troopa  ftom  paasng 
unperouved  through  their  intervals.  For  instsnce,  in  the  ap^rttiooa  on 
the  Coa  in  I8IQ1  one  regiment  of  G«nnan  hussars  covered  a  &oot  of 
twenty-five  miles,  and  was  eeventl  miles  in  advaooe  of  the  most  advanced 
infantry  on^usts. 

As  regards  the  emtJoyment  of  oavalryi  I  vriU  only  add  that,  in  all  ooun- 
tries  except  such  aa  ar«  abst^utely  impracticable  for  cavaliy— and  our 
Chidnaitn  can  tell  ua  fnm  peraonsl  expcrienoe,  that  ev«D  the  most  rugged 
parts  of  tbe  Pjneneea  wwe  not  impractioahle— an»U  bodies  of  horao,  wtwn- 
erex  available,  are  invariably  attached  to  the  infiiatiy  outpoeta  for  the 
porpoees  of  oomnunicating  more  rapidly  with  the  main  body,  of  fornisb- 
ing  patrols,  and  of  occupying  with  vedettes  points  vbioh  are  too  distufc 
tu  b«  pamdttttly  held  with  infaBtiy.    The  maooer  in  wluek  tb^  stMuld 
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perform  these  most;  importaiit  dutiea  will,  I  hope,  form  the  saliiect  of  a 
future  lecture  iu  t^  place. 

The  employmott  of  artillery  presappooeB  c^peratitms  oa  a  larger 
scale  than  comes  within  the  scope  of  this  kctore,  which  will  treat  cmly 
of  the  Tmnrjling  of  indiTidual  piquets ;  nor  has  it  aoT  direct  bearing 
upon  t^e  subject,  its  value  consisting  in  the  snpport  that  guns  afford  to 
the  piquets  whether  acting  on  the  defensive  ta  the  offensive. 

In  ita  main  featores  the  system  of  ontposts  adopted  in  the  En^sb, 
French,  and  German  aimiea  is  one  and  the  same.  In  all  there  is,  aa  a 
general  rule,  a  triple  cordon  to  protect  the  main  body  ;  first,  the  chain  of 
sentries,  whioh  wUh  ns  are  always  double  (with  the  French  and  Austrians 
they  are  only  doubled  on  posts  which  require  more  than  ordinary  vi^- 
lanco) ;  next,  the  line  of  piquets,  properly  so  called,  &(nn  which  tiia 
Bentries  are  famished ;  and  la^y,  the  supports.  Where  the  outposts  are 
covering  a  lai^  body,  and  consequently  are  thrown  far  in  advance,  thoe 
would  be  besides  tibese,  a  reserve,  which  wonld  be  fumisbed  iraia  the 
main  body,  and  would  oixupy  scone  strong  position  covering  the  caa^ 
The  anpports  will  be  posted  at  central  points.  Where  several  roads  can* 
verge  towards  the  camp  the  pcnnt  of  junction  must  be  stron^y  held,  in 
order  that  support  may  be  sent  in  whatever  direction  it  may  be  needed, 
and  that  the  advanced  poets  may  have  a  rallying  point  on  which  to  fidl 
back. 

The  nature  of  the  ground  may  forUier  require  the  detaching  ctf  small 
{uquets  of  support  to  strengthen  weak  points  ot  the  Hue,  or  to  keep  up  a 
communication  between  the  piquets  Wid  their  advanced  sentries  where 
the  latter  are  concealed  &om  view  hy  ineqoalities  of  the  ground.  Of 
oonrae  service  of  this  nature  cannot  be  fettered  by  specific  roles. 

The  comparative  strength  of  the  component  parts  of  the  outposts  is 
detennined  by  the  necessi^  of  having  a  sufficient  number  of  reliols  to 
divide  the  duties  which  become  the  more  severe  the  nearer  to  the  enemy. 
Thus  the  paqoeta  must  be  of  at  least  three  times  the  number  of  the  sentries 
tbey  are  called  upon  to  iumish.  The  snpporte  are  only  required  to  be 
of  eqnal  strength  with  the  jnquets,  as  under  ordinaiy  drcnmstances  jnquets 
are.  seldom  relieved  during  thedr  tour  of  dn^,  but,  as  the  sopporta  are 
re^tired  to  send  out  frequent  patrols,  it  is  deurable  that  they  should  be  of 
cufficioit  Btrei^:th  to  enable  them  to  perform  this  du^  without  weakening 
themselves  too  TniiA 

Whenever  possible  the  outposts  should  all  belong  to  the  same  craps  or 
brigade.  It  enmree  greater  unity  of  action  ;  and  the  confidence  that  tine 
msa.  natorally  feel  in  their  comrades,  and  in  their  officers,  is  a  sonrcs  of 
sLtyiigth. 

I  have  alreo^  observed  that,  in  the  ^iplication  of  ^  rules  laid  down 
toT  outpost  duties,  an  officer  must  be  guided  by  the  nature  (tf  the  gnnmd 
he  is  osdered  to  occupy.  It  is  obvious  that  in  an  nuoic^osed  and 
nnwooded  nmntry  a  comparattvety  im^  Dumber  of  pquets  will  soffioe 
to  cover  all  the  approaches  e^eMally ;  ^riule  in  a  country  dotted  with 
patcbea  of  wood,  or  otherwise  intersected,  it  is  almost  impossible  with  any 
anmbcT  to  guard  against  a  snrprise,  In  such  a  case  the  only  remedy  is 
to  said  out  frequent  patrcds^ 

In  the  combat  of  iiij%  the  vahie  ol  patrola  vaAer  foch  «irninistiiiicea 
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was  Strongly  exemplified.  A  round  faill  in  front  of  the  BritiBh  position 
masked  tne  morements  c^  the  enemy  in  one  direction.  It  was  too  distant 
to  be  occupied  by  niglit.  In  the  morning  a  staff  officer  having  patrolled 
ronnd  it,  discovered  enough  to  make  him  order  up  the  light  companies  in 
support  of  the  nearest  piquet,  which  was  in  a  veiy  exposed  position,  The^ 
had  only  just  time  to  form  on  a  neck  of  land,  a  short  distance  in  rear, 
when  a  EVench  division  appeared  on  the  summit  of  the  hil),  followed  by  a 
second.  The  piquet  was  forced  back  with  great  loss  upon  the  light 
companies,  who  with  difficulty  sustained  the  shock  until  reinforced.  Upon 
this  Napiei  makes  the  followiug  observations  :  "  The  Portuguese  cavalry 
patrols,  if  any  went  out,  which  is  uncertain,  might  have  n^Iected  their 
duty,  and  doubtless  the  front  should  have  been  scoured  in  a  more  military 
manner ;  but  the  in&ntry  piquets  and  the  light  companies  so  hapjuly 
ordered  up  were  ready,  and  no  man  wondered  to  see  the  French  cohunns 
crown  the  great  hill  in  front  of  the  pass." 

Perhaps  one  of  the  surest  tests  of  a  good  light  infantry  officer  is  to  be 
able  to  cover  his  front  thoroughly  with  as  small  a  number  of  men  as 
possible.  A  good  disposition  of  your  outposts  will  more  than  compensate 
for  a  defidenoy  of  numbers.  The  first  impulse  of  an  inexperienced  officer 
is  to  occupy  every  commanding  position,  which  is  quite  unnecessary  even 
had  yon  tiie  men  to  spare.  Even  an  experienced  officer  will  generally 
find  on  revisiting  his  advanced  posts  that  he  can  make  a  more  judicious 
and  a  more  economical  distribution  of  his  force. 

One  of  the  best  proofe  that  the  distribution  is  really  judicious  will  be 
the  fact  of  his  own  posts  being  hidden  from  the  view  of  the  enemy,  while 
themselves  overlooking  the  whole  country  round.  Yet,  desirable  as  this 
concealment  is,  he  must  not  sacrifice  to  it  the  advantage  of  guning  an 
extended  look-out. 

In  many,  I  might  perhaps  say  in  most,  cases  the  features  of  the  country 
will  mark  out  the  natural  cordon  of  the  outposts.  There  will  be  either 
the  coarse  of  a  stream  or  a  line  of  road,  or  a  ridge  of  heights  to  determine 
this  point  for  you.  But  in  a  coimtry  abounding  in  small  hills  it  is  difficult 
to  know  where  to  stop  with  your  piquets  and  sentries.  There  will  always 
be  some  eminence  just  beyond  your  actual  position  which  it  would  be 
desirable  to  occupy.  Here  great  judgment  is  required,  for  the  advantage 
to  be  guned  may  be  more  than  balanced  by  the  disadvantage  of  a  too 
great  extension  and  consequent  weakening  of  your  line.  Yet  this  latter 
alternative  must  sometimes  be  preferred,  for  it  is  better  to  risk  the  loss  of 
a  post  than  to  compromise  the  safe^  of  Uie  army.  An  instance  in  point 
may  be  ibund  in  the  battle  of  .^buera,  where  N^ier  attributes  the 
imminent  danger  of  the  Allies  to  the  neglect  to  occupy  with  a  piquet  a  hill, 
behind  which  the  French  were  in  consequence  enabled  to  make  their 
disposition  for  the  attack  unperceived. 

This  is  a  question  which,  like  many  others  in  this  most  responsible 
service,  must  be  lefi;  to  the  judgment  of  the  officer  in  command.  It  may, 
however,  be  laid  down  as  a  fundamental  rule  that  wherever  possible 
the  ouQiosts  must  feel  those  of  the  enemy.  To  ascertain  his  exact  posi- 
tion is  one  of  the  chief  objects  for  which  they  are  posted.  The  incressed 
rapidity  of  the  movements  of  troops  in  modem  wufare  renders  this  task 
at  once  the  mote  necessary  and  the  more  difficult  of  execution.    Under 
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taiy  tMronmstances  llie  outposts  must  be  sufficiently  distant  to  give  the 
main  body  ample  time  to  get  nncier  arms. 

A  h»fify  mizture  of  caation  and  boldness  will  in  most  oases  be  auccessflil, 
it  will  inspire  ycmr  men  with  greater  confidence  than  more  timid  measuies. 
Danton's  celebrated  sajing,  "  De  I'audace !  de  I'audace  1  et  toujours  de 
-raudace  1 ''  may  in  some  oases  be  well  applied  to  the  conduct  of  outposts, 
provided  of  course  that  daring  does  not  become  foolhardiness.  If  the 
line  of  retreat  of  an  advanced  piquet  has  been  carefiilly  studied,  it  will 
generally  be  able  to  Ml  bact  vrith  safety  in  the  daytime  even  before 
a  greatly  superior  force.  At  night  there  is  probably  leas  risk  of  its  being 
cut  off,  for  it  has  the  advantage  of  a  better  acquaintance  with  the  ground, 
and  in  a  night  attack  the  movements  of  the  assailing  force  are  rendered 
hesitating  by  the  iear  of  falling  into  some  unseen  danger.  If  iu  immediate 
contact  with  an  active  enemy,  the  security  of  a  piquet  at  night  may  be 
greatly  increased  by  changing  its  position  from  time  to  time,  even  if  it  be 
only  by  moving  it  a  few  yards  to  the  right  or  left.  It  is  almoet  unneoea- 
sary  to  say  that,  under  snch  circumatancfls,  the  night  post  of  a  piquet  roust 
always  be  taken  up  after  dark,  and  that  the  ordinary  precautions  of 
preserving  silence  and  having  no  fires  must  be  strictly  observed.  The 
sentries  '^1,  as  a  matter  of  coarse,  be  wi&drawn  from  the  heights  into 
lower  ground,  in  order  that  they  may  better  discern  the  outline  of  an 
advancing  body  against  the  sky. 

In  most  WOKS  on  ontpost  duty  it  is  laid  down  as  a  rule  that  the  chain 
of  piquets  should  be  dravni  closer  by  night.  Marshal  Bugeaud,  on  the 
contrary,  insists,  and  with  same  show  of  reason,  that  it  should  be  ex- 
tended. "  In  the  daytime,"  he  says,  "  it  is  the  eye  that  guards,"  whereas  at 
night  the  enemy's  approach  can  only  be  known  by  actual  contact,  and 
therefore  he  must  be  felt  for  at  a  greater  distance  in  order  to  guard  i^aiust 
surprise. 

StiU  it  would  hardly  be  advisable  to  extend  your  chiun  of  outposts  by 
night,  or  even  to  occupy  as  much  ground  as  by  day,  for  the  necessity  of 
planting  your  sentries  closer  to  each  other  would  entail  a  considerable 
reinforcement  of  the  piquets.  As,  however,  in  a  night  -attack  the  enemy 
would  scarcely  venture  to  quit  the  roads  for  fear  of  missiug  his  way,  it 
might  be  expedient  to  station  advanced  piquets  on  the  principid  approaches, 
not  posting  them  across  the  road,  but  on  either  side.  In  a  work  on  out- 
posts, published  a  few  years  since  in  Austria,  it  is  suggested  that  on  a 
dark  night  withered  branches  should  be  thrown  upon  the  road  some 
tarty  or  fif^  paces  in  front  of  the  post,  that  the  approach  of  any  parly 
might  be  betrayed  by  the  rustling  of  the  leaves.  In  the  same  book  men- 
tion is  made  of  sm^t  posts  called  aehnarr-poattn,  which  I  never  heard  of 
befc»%.  The  literal  translation  is  rattle-posts,  and  their  duty  is  simply 
that  of  watchmen.  They  are  thrown  out  on  dark  nights  in  front  of  all 
piquets,  whether  infantiy  or  cavalry,  to  listen  tea  the  approach  of  an 
enemy.  In  the  latter  case  they  are  dismounted  and  stationed  at  some 
distance  from  the  piquet,  that  the  noise  of  the  horses  may  not  interfere 
with  their  hearing.  But,  after  all,  the  security  of  a  position  vrill  be  equally 
attuned,  and  with  less  risk,  by  sending  out  frequent  patrols,  eapwially 
towards  break  of  day. 

Night  attacks  »re  seldom  resorted  to  in  these  days.    Even  when  tLe 
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pTeconcerted  instmctions  have  been  fiilly  carried  out,  which  rarely 
happens,  the  coufuaion  and  uncertainty  inseparable  from  mch  attacks 
seldom  allow  of  any  dedded  advantage  being  gained.  Our  own  experience 
in  the  Crimea  shows  how  easy  it  is  to  miss  yoar  way  at  ni^t  even  on 
ground  with  which  you  are  thoroughly  acquainted. 

In  a  little  work  of  Marshal  Bugeaod,  an  anecdote  b  related  which  • 
bears  upon  this  point :  An  officer  received  orders  one  erening  to  oocnpy 
a  oertsin  position— a  sotnewhat  exposed  one,  no  doubt ;  he  ventiired  to 
ranonstrate,  saying  that  his  piquet  would  certainly  be  cut  off  before 
morning.  The  general  then  ordered  him  to  take  a  party  after  dork  and 
carry  off  an  adraflced  post  of  the  enemy,  the  position  of  which  he  pretty 
well  knew.  He  now  began  to  speak  of  the  difficulty  of  finHiTig  by  night 
exactly  where  the  poet  lay;  upon  which  the  general  remarked  that 
probably  the  enemy  woidd  experience  the  same  difficulty  in  finding  his 
post,  and  directed  him  to  obey  his  first  order.  The  Marshal  then  odds,  as 
the  result  of  a  long  experience,  that  if  these  duties  are  performed  with 
common  intelligence  the  piquets  will  run  no  risk,  and  the  army  will  camp 
in  securi^.  An  officer  in  command  of  a  reserve,  or  of  a  support,  havii^ 
several  piquets  in  advance  of  it,  may  find  it  useful  to  adopt  a  plan  which 
ire  tried  in  the  Crimea.  At  night  he  will  sometimea  find  it  difficult  to 
know  &om  which  of  the  piquets  a  shot  is  fired,  especially  if  he  is  not 
fai"'l)<tT  with  the  ground.  But  by  placing  sticks  or  heaps  of  stones  in 
front  of  his  support,  pointing  in  the  direction  of  each  of  the  several 
advanced  posts,  he  will  find  them  of  great  assistance  in  determinii^;  from 
what  point  the  firing  proceeds. 

Attacks  are  usotUly  made  at  daybreak,  all  the  preliminary  dispositions 
having  been  made  under  cover  of  night.  For  this  reason  troops,  when 
near  the  enemy,  are  always  under  arms  an  hour  before  dawn,  and  remun 
80  until  inteUigenee  is  received  from  the  front  that  all  is  qnietj  for  the 
same  reason  the  relief  of  the  outposts  usually  takes  place  at  this  hour,  in 
order  that  they  may  be  in  double  strength  to  repel  any  sudden  attack. 
The  old  piqti^  are  not  withdrawn  until  there  is  sufficient  light  to  discern 
objects  at  a  considerable  distance.  The  soldier's  well-known  criterion  of 
daylight  is  when  you  can  see  a  white  horse  a  mile  off ! 

It  was  a  frequent  practice  with  Napoleon  to  make  a  threatening  move- 
ment with  his  outposts  at  dusk,  in  order  to  throw  the  enemy  on  the  defen- 
sive, and  disconcert  any  ofienslTe  movement  that  he  m^ht  have  been 
plaiming. 

If  a  piquet,  in  retiring  before  »  superior  force,  finds  itself  hard  pressed, 
it  is  sometimes  advisable  to  diverge  a  little  from  the  direct  line  of  retreat, 
especially  if  by  so  doing  you  can  draw  the  enemy  into  more  broken 
ground.  In  both  the  French  and  Prussian  services  this  di^onal  line  of 
retreat  is  enjoined  as  the  rule.  By  so  doing  you  also  leave  the  front  of 
yonr  support  clear,  and  expose  the  enemy  to  a  flank  fire.  Care  must, 
however,  be  taken  not  to  lose  sight  of  the  advancing  force,  as  this  might 
compromise  the  safety  of  your  support.  It  may  also  be  advantageous  to 
retire  in  two  divisions,  which  can  i^ord  each  other  a  mutual  support. 

It  will  depend  upon  circumstances  whether,  in  the  event  of  the  piquets 
being  attacked,  they  should  fall  back  upon  the  supports,  or  the  supports 
advance  to  their  assistance.    The  latter  is  somewhat  dangerous,  on^  ft 
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eomspondii^  tctrftDce  be  made  by  the  leserre,  {f  there  he  one,  or  rdo- 
fiffcementa  be  Kt  once  sent  forwud  fitim  &e  main  bodr  to  take  their 
plaoe.  H",  however,  the  piquets  be  haid  premed,  and  it  be  Important  to 
muatain  the  poaition,  the  luppoTts  must  Advance  without  hesitation, 
sending  immediate  notice  to  the  rear.  Under  no  cimimstonces  mnst  the 
BDpports  fkll  back  until  they  have  rallied  to  them  all  the  advanced 
piqaeta.  Outposts,  even  when  lerioiulr  threatened,  must  not  tightly 
relinqaiah  their  ground ;  by  showing  a  bold  front  Uiey  may  often  force  ^o 
enemy  to  discover  his  force  aad  even  to  develop  his  intentions.  All 
w&ate  of  ammunition  by  unnecessary  or  too  rapid  firing  must  be  enrefully 
checked.  The  temptation  to  the  latter  feult  will  be  greatly  increased  if 
erw  it  BhonH  be  decided  t»  arm  our  infuitry  with  breech-loaders.  The 
former  is  still  more  objectionable,  fer,  besides  throwing  away  ammtmition, 
which  it  is  always  difficult,  and  eometimes  impossible,  to  replace,  it  has 
the  effect  of  needlessly  alarming  and  harassing  the  troops,  to  whom  when 
oa  active  Bervice  every  hour  of  repose  is  of  incalculable  value.  It  ia  only 
in  actual  self-defence,  or  when  the  intended  advance  of  the  enemy  u 
beyond  a  doubt,  that  the  sentries  should  ever  fire.  If  they  have  only 
reason  to  suspect  that  an  attack  is  meditated,  it  is  better  to  send  a  man  to 
the  rear  to  warn  the  supports,  without  obliging  the  midn  body  to  stand  to 
thoramu. 

Iliere  is,  perhaps,  no  campaign  ou  record  of  equal  duration,  and  on  so 
lai^  a  aoale,  which  was  so  uninstmctive  in  all  that  relates  to  oUtpost 
dntiea  aa  the  late  war  with  Kussia.  Lallemand  in  his  excellent  treatise 
on  the  minor  operalaons  of  war,  defines  the  object  of  outoosts  as  twofbid ; 
"  The  safltty  of  the  corps  that  establishes  them,  and  the  observation  of  the 
enemy's  troops."  Now  in  the  Crimea  the  nature  of  the  ground,  and 
other  causes,  restricted  us  entirely  to  the  former  of  these  duties,  hi.  the 
Second  Division  we  had,  during  the  first  few  months  of  the  siege,  heavy 
and  harassing  piquet  duties,  but  their  sole  object  was  to  guard  our  own 
position,  aa  far  as  possible,  against  a  Burprise ;  and  night  after  night  th« 
same  posts  were  necessarily  occupied  to  cover  the  approaches  to  our  camp, 
llie  balk  of  tie  Enssian  army  lay  on  the  hdghts  Iwyond  the  Tchemaya, 
at  a  distance  of  more  than  two  miles,  and  in  a  position  so  unassailable 
that  they  needed  no  outposts  and  probably  had  none. 

Nor  has  the  most  recent  European  war  been  more,  isstruotive  in  this 
respect,  though  from  the  introduction  of  improved  firearms  we  might  har6 
expected  some  valuable  experience.  In  the  first  place,  the  rich  plains  of 
Lcnnbttrdy  are  so  highly  cultivated,  and  covered  vnth  such  luxuHant 
v^etatioD,  that  military  operations  were  almost  confined  to  the  high 
roads,  at  least  during  the  earlier  part  of  the  campaign.  And  in  the  second 
]^ace,  if  I  may  presume  to  say  so,  the  outpost  duty  of  both  armies  appears 
to  have  been  oonducted  with  so  much  carelessness  that  we  have  nothing 
to  learn  firom  it.  It  is,  I  believe,  an  undoubted  fact  that  on  the  eve  of  the 
battle  of  Solftrino,  the  two  armies  were,  at  some  points  at  least,  not  more 
than  five  miles  apart,  and  yet  remained  in  utter  ignorance  of  each  other's 
approach  until  they  came  into  actual  collision- 

In  studying,  therefore,  the  second  and  texat  interesting  portion  of  the 
duties  of  outposts,  or  rather  the  eombination  of  the  two,  we  must  look  to 
the  annals  of  jbrmer  campaigns  for  our  instruction,  and  nowhere  can  IK 
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find  it  more  leadiljr  or  mora  fliUy  Uian  in  the  history  of  the  FeninBolar 
War— a  war  carried  on  between  two  of  the  beat  trained  armies  of  Enrope, 
and  on  a  scale  which  enables  ns  to  follow  and  criticise  the  movements, 
not  merely  of  large  bodies  cS  troope,  but  of  brigades,  single  raiments,  and 
even  detached  companies,  thus  affording  practical  inetmction  to  officers  of 
every  rank.  That  war  possesses,  moreover,  this  additional  advantage, 
that  the  one  side  consisted  of  troops  of  onr  own  nation,  which  will  make  it 
a  sorer  guide  for  any  fiiture  operations  in  which  we  ourselves  may  be 
called  upon  to  take  part. 

Perhaps  the  best  study  for  light  infimtiy  movements  in  the  field  will  be 
found  in  General  Craufurd's  celebrated  operations  on  the  Coa  in  1810, 
and  in  the  oampaigna  of  1812-13  in  the  I^rrenees.  The  first  of  these 
will  teach  us  how  these  movements  should  be  conducted  in  a  comparative!  j 
level  and  open  couutrv ;  the  second  will  give  ns  valuable  lessons  in  moun- 
tain war&re,  and  in  tne  guard  of  passes  and  defiles. 

It  is  laid  down  by  all  military  writers,  as  the  leading  principle  of  ont- 
poat  duties,  that  all  engagements  with  the  enemy  must  be  avoided  when- 
ever possible,  unless,  indeed,  the  safety  of  the  main  body  should  impera- 
tively demand  the  maintenance  of  a  post  at  all  hazards.  This  is  implied 
in  the  name  of  secondary  operations  of  war  applied  to  these  duties.  Kume- 
rouB  instances  are  recorded  of  partial  and  even  general  actions  having  been 
bronght  on,  and  the  best  liud  plana  of  the  general  defeated,  by  unnecessary 
and  ill-judged  engagements  between  the  outposts.  It  seldom  happens,  or 
rather  it  should  seldom  happen,  that  outposts  are  forced  into  an  engage- 
ment.    It  usually  implies  a  want  of  vigilance  or  of  prudence. 

Now  Craoiiird,  though  a  great  soldier— and  the  value,  even  at  the  pre- 
sent day,  of  his  standing  orders  for  the  Light  Division  proves  that  he  was 
a  great  soldier— was  in  the  constant  habit  of  contravening  this  principle. 
He  seemed  to  delight  in  provoking  an  attack,  from  the  consequences  of 
which  be  was  on  more  than  one  occasion  saved  only  by  the  exodlence  and 
gallantry  of  his  troops.  The  force  under  his  command  was  indeed  com- 
posed of  the  finest  materials.  It  consisted  of  Sir  Hew  Boss's  troop  of 
norse  artillery,  the  well-known  chestnut  troop,  the  finest  probably  in  the 
world;  a  regiment  of  hussars  of  tiie  German  Legion,  excellent  light 
cavalry;  the  43rd,  52nd,  and  95th,  long  and  carefully  disciplined  by  Sir 
John  Moore ;  and  two  battalions  of  Portuguese  cacadores,  officered  by 
Englishmen,  and  uiider  such  guidance  admirably  adapted  to  a  service  of 
this  nature. 

Such  was  their  training,  that,  in  the  words  of  Napier,  "  seven  minutes 
sufficed  to  get  under  arms  in  the  night;  a  quarter  of  an  hour,  night  or 
day,  to  gather  them  in  order  of  battle  at  the  alarm  posts,  with  baggage  - 
loaded  and  assembled  at  a  convenient  distance  in  the  rear ;  and  this  not 
upon  a  concerted  signal,  and  as  a  trial,  but  all  times  certain,  and  for  many 
months  consecutively." 

"  Strong  advanced  guards,"  says  Decker, "  are  exposed  to  the  temptation 
of  engaging  the  enemy  unnecessarily."  What  wonder,  then,  that  with 
such  a  force  under  hia  command— a  little  army  in  itself — this  temptation 
should  have  been  too  strong  for  a  man  of  Crauiurd's  fiery  temperament, 
and  that  in  his  thirst  for  distinction  he  should  at  times  have  foi;gotten  that 
the  safety  of  the  umy  was  confided  to  his  kee|iingl 
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£a  the  Historical  Heoord  of  the  53nd,  recently  published,  the  following 
cbanicteristic  conversation  between  the  Dake  and  Cranflird  is  recorded. 
On  the  latter  rejoining  the  army  aRer  one  of  these  hairbreadth  escapes, 
Iiord  Wellington  asked  him,  "  Why,  Cianfiird  1  where  have  you  been  ?  I 
thought  you  were  lost."  "  No,  my  lordj"  said  Cranfiird,  "  I  was  quite 
■afe."  "  Ah  f  replied  the  chief,  "  that  was  all  veiy  well  for  you,  but,  by 
Jove  1  I  was  not." 

Decker  well  remarks  on  this  sabject,  that  "  the  fact  of  an  enemy  not 
Tentiuing  to  attack  the  outposts  ought  to  be  a  sufficient  reward  for  sll  the 
fatigues  incurred  in  this  harassing  duty." 

LT  I  had  allowed  myself  to  make  extracts  from  the  many  works  that 
hare  been  written  on  these  operations  by  officers  who  bore  a  part  in  them, 
— ^nch  men,  for  instance,  as  onr  present  Chaplain  General,  or  my  first 
captain,  so  well  known  as  "  Johnny  Kincaid,  of  the  lUfle  Br^;ade," — I 
might  have  made  my  lecture  far  more  interesting  to  a  mixed  audience,  or 
indeed  to  any  audience;  bat  I  did  not  feel  myself  justified  in  doing  so, 
unless  the  incidents  recorded  bore  upon  some  principle  of  outpost  du^. 
There  is,  however,  soarcely  a  page  that  does  not  convey  some  usefiil  hint, 
dther  as  to  what  should  be  done,  or  what  should  be  avoided,*. for  even 
with  such  troops  as  the  Light  Division  mistakes  are  at  times  iaevitable. 

At  the  combat  of  the  Coa,  for  instance,  where  the  division  was  hard 
pressed  by  an  overwhelming  force,  which  threatened  to  intercept  its  only 
line  of  retreat,  tlie  43rd  were  incautiously  thrown  into  an  enclosure  of 
masonry  ten  feet  high,  and  having  but  one  narrow  outlet,  Fortunately 
the  masonry  was  not  veiy  solid,  and  by  an  united  effort  of  the  whofe 
regiment  a  part  of  the  wall  was  thrown  down,  just  in  time  to  save  them 
from  beiug  cut  off. 

Now  there  is,  perhaps,  not  much  fear  of  an  officer  of  ordinary  intelli- 
gence compromising  his  detachment  to  such  an  extent  as  this,  it  being  cxdb 
of  the  first  roles  laid  down  in  the  Book  of  Field  Exercise  that  a  piquet 
most  not  shut  itself  up  without  orders ;  yet  sometimes  he  might  be  tempted, 
by  the  apparent  strength  of  a  position,  to  occupy  it,  without  sufficiently 
ccosidering  whether  his  line  of  retreat  might  not  be  endangered  by  obstacles 
of  one  kind  or  another  immediately  in  his  rear, — a  long  high  wall,  for 
instance,  or  even  a  hedge.  I  need,  scarcely  remark  that  broken  ground 
may  sometimes  be  more  favourable  to  the  attacking  than  to  the  defending 
force,  especially  if  it  extends  along  a  portion  only  of  the  front,  and  thereby 
renders  that  portion  liable,  by  the  delay  it  occasions,  to  have  its  flank 
turned.  Perhaps  some  of  my  hearers  may  remember  €bat  at  the  battle  of 
Nivelle  the  French  lost  several  hundred  men  by  throwing  them  into  one 
of  the  fieldworks  by  which  they  had  thought  to  strengthen  their  position. 
The  Light  Division  drove  back  the  troops  on  either  side,  and  the  detach- 
ment, completely  cut  ofi',  surrendered  to  the  52nd  Regiment.  There  is 
therefore  no  rule  more  necessary  to  be  borne  in  mind  than  that  of  always 
keeping  your  line  of  retreat  open;  and,  with  this  view,  every  officer  in 
command  of  a  piquet  should  caretiilly  study  the  ground  between  him  and 
his  supports,  settling  beforehand  in  his  own  mind  the  spots  on  which  a 
stand  could  be  made,  in  the  event  of  his  being  forced  to  fall  back.  This, 
as  oar  drill-book  points  out,  should  be  done  during  the  march  of  the 
piquet  to  take  i}p  its  poatiou;  for,  if  in  close  contact  with  the  enemy,  it 
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would  of  oonne  be  irapoBnble  £>r  him  aftermnla  to  qolt  hia  poet  for  thU 
purpose.  To  seize  Bt  «  rapid  glance  the  leading  featorea  of  a  petition 
requires  experienoe,  and  voang  offioers  will  find  it  a  mefal  [muitioe  in 
their  rides  or  walks  throngii  s  new  coontrjr  to  loA  apon  every  aocident 
of  ground  with  «  soldier's  070. 

But  it  is  not  solely  wiUi  a  view  to  ensuring  the  safe  retreat  of  his  own 
piquet  that  an  offioer  should  study  the  country  sjound  hia  poet.  Snoh 
knowledge  may  prove  of  the  greatest  use  in  detennining  the  movements  of 
the  army  whose  advanced  guard  he  may  at  any  moment  beeome.  For 
this  reason  he  should  endeavour,  by  even  means  in  his  powei^— by  per- 
sonal examination,  where  possible,  or  by  the  report  of  his  patrols,  or  by 
information  gained  from  the  inhabitants — to  asoertain  auoh  matters  as  an 
most  essential  in  a  military  point  of  view,  such  aa  the  direction  and  etate 
of  the  roads,  the  course  ant!  depth  and  bottom  at  any  rivers  or  straama, 
the  proximity  of  any  defile  or  swamp,  or  other  natoral  obatsole.  In  a 
word,  the  outposts  should  be  the  eyes  trf  the  army. 

The  offioer  who  has  the  general  snperintendence  of  the  piquets  will,  of 
course,  give  such  instmctionB  to  each  officer  as  he  may  think  needAil; 
and  will  acquaint  him  with  any  special  object  for  his  having  been  poeted 
at  that  particular  spot;  but,  under  all  circumstanoes,  mooh  must  be  left 
to  hie  own  seal  and  judgment — still  more  to  his  sleepless  and  untiring 
vigilance.  He  mnst  ever  bear  in  mind,  that  one  honr'a  remissness  may 
render  useless  weeks  of  anxious  watching,  and,  which  ia  infinitely  worse, 
may  compromise  the  safety  of  the  army,  and  defeat  the  moat  akUAil  oom- 
binations  of  the  general. 

It  stands  to  reason  that  a  piquet  is  at  all  times  liable  to  be  attacked  by 
a  greatly  superior  force ;  and  this  liability  can  only  be  met  by  aa  unre- 
mitting watchftdness.  On  tills  point  the  Great  Frederick  gives  a  piece  of 
advice  which  will  be  valuable  to  all  officers  in  command  of  outposts.  He 
recommends,  that  they  shoold  take  pains  to  convince  their  men  of  the 
necessity  of  that  vigilance  which  they  enforce ;  and  he  adds,  as  the  leaalt 
of  a  long  experience  in  the  field,  that  "  the  sleepers  and  the  n^ligent  are 
beaten  by  the  wakefiU  and  prudent' 

For  a  piquet  to  be  surprised  b,  of  course,  a  disgrace  to  its  offioers. 

If  very  near  an  enemy,  the  chain  of  sentries  must  be  posted  nearer  to 
each  other,  especially  by  night,  and  one  man  of  each  file  must  patrol  with- 
out intennission  up  to  the  adjoining  post,  while  the  other  stands  to  his 
front,  and  keeps  a  sharp  look-out.  Under  such  circumstanoes  the  officer 
must  be  aU  eyes  and  ears,  both  for  the  security  of  his  own  piquet  and  for 
the  general  good.  He  will  watoh  with  suspicion  the  slightest  symptoms 
of  a  movement  within  the  enemy's  lines,  such  as  a  cloud  of  dust  in  the 
daytime,  a  brighter  or  Jainter  blaze  of-the  watoh-fires  by  night,  or  the 
rumbling  sound  of  guns  in  motion,  or  the  neighing  of  horses.  Signs  triflit^ 
in  themselves  may  serve  to  confirm  or  lefote  &e  reports  of  soonta  and 
deserters,  and  therefore  they  should  at  once  be  transmitted  to  the  rear, 
and,  where  possible,  in  writing,  for  iear  of  mistakes.  Notice  mnst  also  be 
sent  to  the  adjoining  piquets  of  any  anticipated  movement  on  the  port  t^ 
the  enemy. 

A  laughable  instance  of  over-suspicion  occurred  in  the  Second  Division 
on  the  heights  of  Inkerman,  during  the  winter  of  1854-56.    After  dark 


~.oi>'^lc 


I 


OUTPOST  DUTIES.  75 

word  wu  sent  Dp  from  one  of  the  advanced  poets,  that  soBpioions  sounds 
were  heard  rising  from  the  valley  below,  like  the  rambling  of  wheels. 
An  officer  was  sent  forward  to  reconnoitre,  and  on  reaching  the  edge  of  the 
Tallej  he  found,  to  his  amusement,  that  they  prooeeded  from  myriads  of 
frogs  on  the  marshy  banks  of  the  Tchemaya. 

However  well  the  front  may  be  covered  by  sentries,  the  piquets  mtiGt 
still  watch.  A  portion,  smaller  by  day  and  luger  by  night,  most  always 
be  ready.  "Whai  a  fire  ia  permitted,  one  half  only  of  the  piqnet  should  be 
allowed  to  sit  ronnd  it  at  one  time,  while  the  other  half  keeps  itself  a  short 
distance  apart,  and  on  one  side,  bo  as  to  take  in  flank  any  party  that  may 
snddenly  &11  npon  them.  The  alarm-post  must  he  fixed  in  rear  of  the 
fire,  so  as  to  ^ve  the  piquet  the  double  advantage  of  being  itself  in  the 
dark  and  forcing  the  enemy  to  expose  himself  to  the  light.  Piquet  fires 
should  be  made,  where  practicable,  in  hollows,  so  as  to  be  aa  much  as 
possible  hidden  from  the  enemy.  Sods  or  damp  earth  should  be  kept 
close  at  hand  to  extinguish  them  in  a  moment.  It  may  sometimes  tend  to 
mislead  the  enemy  as  r^aids  the  Bit«  of  the  piquets,  if  fires  are  lighted  at 
other  points  of  the  position. 

One  of  the  first  duties  of  aa  officer  on  piquet  is  to  place  himself  in  com- 
munication with  the  piqiiets  on  his  right  and  left,  not  merely  with  a  view 
to  forming  a  continuous  chain  and  preventii^  bodies  of  the  enemy  from 
pasmng  through,  but  also  for  the  pnrpose  of  concerting  a  combined  plan 
of  operations  in  the  event  of  having  to  retire.  He  should  look  upon 
his  piquet  as  a  link  only  of  that  chain — as  it  were  a  file  in  a  line  of 
skirmishers — and  should  conform  his  movements  accordingly.  However 
strong  Ms  own  post  may  be,  it  is  obvious  that  it  is  worse  than  useless  to 
attempt  to  maintain  it  if  the  piquets  on  either  side  have  been  driven  back 
and  have  left  his  dank  exposed. 

I  may  here  remark  that  it  is  not  usually  by  skirmiBhers  that  a  position 
is  carried.  Columns  of  more  or  less  depth,  or  single  companies  with 
closed  flies,  break  through  the  weakest  points  of  the  enemy's  line,  compro- 
mising the  safety  of  the  remainder,  and  forcing  them  to  fall  back  in  haste. 
This  was  pointed  out  very  forcibly  by  Sir  John  Bui^oyne  in  his  remarks 
on  the  defence  of  the  country  ^wnst  invasion,  at  a  time  when  it  was 
argued  by  writers  in  newspapers  that  skirmishers  occupying  our  hedge- 
rows  conld  arrest  the  advance  of  an  invading  army.  On  the  same 
prinoiple  the  attack  of  a  superior  force  will  in  most  cases  be  more  effectu- 
alty  checked  by  concentrating  your  piquet  on  the  key  of  the  position  and 
receiving  them  with  a  close  fire  or  with  the  bayonet.  A  striking  instance 
{f  this  ocDurred  at  the  combat  of  Roncesvalles.  It  was  of  vital  importance 
to  secure  the  pass  of  Atalosti,  but  the  Trench  were  nearer  to  the  sammit 
than  the  English,  General  Ross,  however,  who  hod  prece^ded  his  brigade, 
had  one  company  of  the  20th  Regiment  in  hand.  Instead  of  attempting 
to  check  the  advance  of  the  French  by  the  fire  of  skirmishers,  he  called 
npon  them  to  charge  the  front  of  a  EVench  light  infantry  regiment  which 
headed  the  column.  They  did  so  without  hesitation,  and,  though  eventually 
driven  back  by  overwhelming  numbers,  the  object  was  gained,  Kosss 
Brigade  reached  the  summit,  and  the  pass  was  secured.  An  offensive 
movement  may,  with  advanced  posts  as  with  armies,  sometimes  prove  the 
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When  a  [nqnet  Jorms  one  extremity  of  die  chain  of  oatpoate,  the  officer 
irill,  if  possible,  rest  hia  outer  flank  on  acme  strong  point,  taking  oare 
well  to  overlap  the  front  of  the  main  body.  Should  none  ofier,  It  will  be 
adviaable  to  refose  that  flank,  and  further  to  detach  a  support  towards  it 
as  a  point  of  appni. 

Every  road  which  leads  towards  the  camp  must  be  carefiillj  guarded. 
If  there  are  more  than  can  be  occupied  by  the  force  at  hia  disposal,  the 
officer  in  command  should  close  some  of  Uiem  by  temporary  obstructiona. 
On  no  account,  howeTer,  must  he  break  up  a  road,  without  express 
permisnon,  1^  it  should  interfere  with  a  meditated  advance  of  the  army. 
Still  less  must  a  bridge  be  destroyed  without  orders,  though  it  may 
be  rendered  impassable  for  a  time  by  the  removal  of  a  beam,  or  in  some 
other  way  that  admits  of  easy  repair.  With  these  exceptions  it  is  not 
only  allowable  but  incumbent  upon  an  officer  to  strengthen  hia  post  by 
every  means  within  his  power—such  as  felling  trees,  constructing  abattis, 
or  throwing  np  rade  entrenchments.  With  the  improved  musket  these 
precautions,  as  I  have  already  observed,  become  doubly  needful.  If  the 
ground  he  occupies  afford  absolutely  no  shelter,  it  will  he  well  to  constmct, 
for  the  sentries  at  least,  the  simplest  form  of  rifle  pit,  such  as  were  used 
by  both  sides  before  Sebastopol. 

I  need  scarcely  point  out  that  in  some  cases  it  may  be  as  necessary  for 
the  safety  of  a  piqoet  to  pull  down  walls  and  fill  np  ditches,  as  it  is  in 
others  to  build  and  to  dig  them. 

The  mode  in  which  natural  obstacles  may  best  be  turned  to  accoimt 
and  artificial  ones  created  may  be  studied  with  advantage  in  Jebb's 
"  Practical  Treatise  on  Strengthening  and  Defending  Outposts."  I  need  only 
cite  the  defence  of  Hongomont  as  a  proof  of  the  readiness  with  which,  by 
a  few  ingenious  and  at  the  same  time  simple  expedients,  a  dwelling-honse 
may  be  converted  into  an  impregnable  fortress. 

Another  important  rule  to  be  observed  is  that  outposts  and  their  sup- 
ports should  be  placed  on  the  same  side  of  any  difficult  passage — such  as 
a  stream,  a  swamp,  or  a  defile, — and,  if  possible,  behind  it.  This  rule 
cannot  of  course  always  be  adhered  to,  for,  at  whatever  risk,  the  move- 


ments of  the  enemy,  or  at  least  his  actual  position,  must  be  discovered. 
Forexample:  if  you  are  covering  the  line  of  a  river — lamherespe  "' 
of  a  small  river  which  is  either  fordable  or  can  quickly  be  bridged  o 


and  the  opposite  bank  ia  the  hi^er,  or  of  a  nature  to  afibrd  c 
troops,  it  wUl  be  necesaaty,  whenever  possible,  to  keep  small  posts  b^ond 
the  river  to  prevent  the  enemy  from  assembling  in  force  and  falling  upon 
you  unawares.  This  coujse  Craufuid  pursued  with  success  when  covering 
the  line  of  Azava,  though  at  the  imminent  risk  of  having  those  poats 
cutoff. 

On  the  other  hand,  the  neglect  of  this  precaution  led  to  the  defeat  of 
the  French  army  near  the  Bidaasoa,  nnder  the  foUowing  circumstances  : 
Its  left  flank  rested  upon  that  river,  and  when  the  piquets  were  posted  the 
stream  was  found  to  be  impassable;  consequently  it  waa  deemed  unneces- 
sary to  send  even  a  patrol  acroas  to  feel  for  the  enemy.  Now  the  opposite 
bank  wns  covered  with  tall  crops  of  muze,  and  the  AUiea  took  advantage 
of  this  to  place  a  large  force  unperceived  close  by  the  water's  edge.  At 
low  water — ^for  the  Bidaesoa  at  ihat  point  is  a  tidal  rirer — tb^  aoddenl^ 
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forded  tiie  Btreonii  and  falling  unexpectedly  upon  the  French,  drove  them 
back  in  confusion  upon  Umgna.  Now  had  patrols  been  sent  across  the 
river  as  soon  as  the  tide  permitted,  this  defeat  might  have  been  prevented. 

This  example  shoald  teach  ua  that  no  precaution  can  be  neglected 
with  imponi^.  A  commander  gifted  with  foresight  will  be  prepared  for 
any  contingency  however  remote.  To  quote  again  from  Marshal  Bugeand: 
"  It  is  enough  tiiat  on  enterprise  be  possible,  for  a  prudent  soldier  to  take  - 
every  measure  to  guard  against  it."  Probably  It  did  not  occur  to  the 
French  commander  that  the  Bidasaoa  was  affected  by  the  tides  j  but 
rivers,  whether  tidal  or  not,  require  to  be  carefully  watched,  for  in  monn< 
tainouB  countries  especially  they  are  liable  to  sudden  rises  and  falls,  either 
of  which  may  compromise  the  safety  of  an  army.  Napier  mentions  that 
tlie  Agueda  sometimes  rose  sever^  feet  during  the  night  without  any 
apparent  cause. 

Aad  uow  let  me  give  an  example,  drawn  from  our  own  records,  of 
the  advantage  resulting  from  fbrethonght  in  such  matters.  Shortly  ^lUr 
ihe  action  at  Sabugal  one  company  of  the  62nd  and  half  a  company  of  the 
95th  were  posted  on  piquet  at  the  bridge  of  Marialva  on  the  Azava.  A 
second  company  of  the  52nd  was  stationed  at  a  fbrd  not  far  distant;  the 
French  in  greatly  superior  force  attacked  the  Marialva  piquet  and  pressed 
it  hard.  Captain  Dobbs,  who  commanded  the  other  piquet,  seeing  that 
a  good  deal  of  rain  had  fallen  during  the  past  night,  suspected  that  the  ford 
which  he  had  been  set  to  watoh  was  no  longer  fordable.  Having  ascer- 
tained this  to  he  the  case,  he  took  upon  himself  to  leave  his  post  in  charge 
of  a  corporal  and  file  of  men,  and  hastening  with  the  rest  of  his  company 
to  the  bridge,  arrived  just  in  time  to  save  his  comrades  from  being  over- 
powered. 

In  wai'fare  of  this  nature  no  advantage  however  trifling  in  appearance 
should  be  despised.  Napier  relates  tiiat  at  Barba  del  Puerco,  on  the 
Agueda,  the  French  commander,  wishing  to  drive  in  our  piqueta,  collected 
his  column  after  dark  at  the  head  of  the  bridge,  and,  waiting  till  the  moon, 
rising  behind  him,  cast  long  shadows  from  the  overhanging  rocks  and 
deepened  die  darkness  of  the  ravine,  crossed  at  the  double,  bayoneted 
die  sentries,  and  sacceeded  for  a  while  in  driving  in  our  outposts. 

Even  artifices  may  sometimes  be  advantageously  resorted  to,  to  impose 
upon  the  enemy.  Craufurd  wishing  to  conceal  the  weakness  of  his  num- 
bers— be  was  keeping  the  field  at  that  time  with  a  weak  division  within 
two  hours'  march  of  60,000  men  I — disposed  his  troops  in  single  ranks  on 
the  rising  ground,  while  he  used  some  horsemen  to  raise  a  cloud  of  dost 
in  the  rear  as  if  reinforcements  were  ariving.  In  the  same  way  it  may  be 
well  in  some  cases  to  show  your  piquets  and  supports,  though  the  general 
rule,  as  I  have  said,  is  to  keep  them  out  of  sight.  In  making  their  retreat 
the  French  used  sometimes  to  plant  "dummies"  round  the  abandoned 
watch-fires  with  shakos  on  their  heads  and  poles  placed  besides  them  to 
pass  for  muskets. 

In  short,  outpost  duty  presents  a  wide  field  for  the  exercise  of  those 
qualities  most  valuable  in  a  soldier :  forethought,  presence  of  mind,  and 
feitihty  of  resoQTcefl.  Decker — I  quote  from  the  French  translation,  which 
has  the  advantage  of  the  comments  of  a  soldier  of  another  nation— Decker 
sayi :  <■  Enfin  I'art  de  savoir  «e  suffire  k  soi-rngme  peat  Atre  ngsrM 
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OMnme  Time  de  Is  petite  guerre."  £tw  in  the  moat  desperate  cases  it  is 
wooderinl  what  may  be  done  b;  troopB  imboed  witb  tliu  i^nrit  of  self- 
leliaBoe.  In  the  action  of  the  Coa  a  haif-oompany  of  the  52Dd  foond 
itself  oompletely  cot  off  by  the  r^ad  adranoe  of  the  French.  Nothing 
dannted,  it  lay  oonoealed  till  nightfall,  and  threading  its  way  tmder  cover 
of  the  iI^Vumi  throogh  all  the  enemy's  ootposts,  socoeeded  in  rejcnaing 
its  corps  on  the  following  day  without  the  loss  of  a  man. 

Antrther  invariable  mie  in  oatpost  du^  is  to  avoid  as  br  aa  possible 
placing  yonr  piquets— or  even  yoor  sentries — within  mnaket-ahot  of  s 
wood  or  any  other  cover,  especially  if  your  own  pomtion  affinrda  tittle 
shelter.  Bather  than  ran  saoji  a  risk  the  posts  should  be  drawn  closer  to 
the  main  body.  This  woold  appear  so  obvious  a  rule  ae  scarcely  to  need 
being  laid  down ;  but  those  who  have  read  the  accounts  (tf  the  uvil  war 
in  America  will  remember  how  utterly — and  how  fatally — it  was  diare- 
garded  at  Edwards's  Ferry  or  Ball's  Bluff.  How  any  man  calling  himself 
a  soldier  could  draw  op  liis  force  in  an  open  field  smrounded  on  three 
ndea  by  a  wood,  and  an  unfordable  river  in  its  rear,  passes  all  cxaapn- 
hension  !  It  is  an  additional  proof  of  the  necessity  of  teaching  even  the 
umplest  and  most  self-erident  rules  of  war. 

I  have  already  said  that  no  piquet  is  to  shat  itself  up  in  a  house  without 
order*,  unless  indeed  this  offi^  the  only  chance  of  escape.  Let  me  now 
add  that  it  is  not  prudent,  when  near  an  enemy,  to  allow  your  piquet  to 
occupy  buildings  even  wiih  eas^  egress,  as  it  gives  the  men  too  great  a 
feeling  of  secarity,  and  tempts  them  to  relax  their  vigilance.  Where  the 
inclemency  of  the  weather  renders  shelter  necessary,  the  Isi^^  boilding 
and  nearest  to  the  line  of  sentries  mnat  be  selected  for  occupation,  and  the 
unavoidable  risk  guarded  against  as  far  as  may  be  by  increased  vratch- 

But  where  a  building  commands  the  position  to  be  defended — whether 
it  be  a  bridge,  or  a  d^le,  or  an  important  road — then  it  must,  of  course, 
be  occupied,  and  loophol«l  and  otherwise  strengthened  for  defmoe,  care 
being  t^en  to  leave  or  to  make  sufficient  outlet  for  the  retrefit  o€  the 
little  garrison.  In  the  campaign  of  1813  in  the  I^renees  several  instances 
are  recorded  ofthe  successful  defence  of  bridges  by  single  companies  against 
greatly  superior  numbers  by  a  judicious  occupation  of  the  adjacent  houses. 

The  late  Sir  William  K^,  of  the  Engineers,  who  was  attached  to  the 
Idght  Division  during  the  campaign,  bears  testimony  to  the  value  of  the 
skilful  strengthening  of  his  post  hy  an  officer  on  piquet.  "  It  deserves  to 
be  recorded,"  he  says,  « that  the  outposts  of  the  52nd  had  been  so  well 
fortified  by  a  captain  of  that  Rgimoit,  that  the  piquets  had  no  occaai<m  to 
retire  until  they  had  expended  their  sixty  rounds.  This  officer  had 
taught  himself  how  to  strengthen  posts  by  barricades  and  other  temporary 
expedients,  and  he  deserved  the  snpport  he  always  received  from  the 
Engineeiv,  who  supplied  him  with  what  he  reqnued  from  tbeir  small 
depbt  of  entrenching  tools.  The  piquets  being  thus  enabled  to  hold  their 
ground  without  risk  for  a  ccmsiderable  time,  the  troops  for  the  defence  of 
the  positiou  had  full  time  to  assfsnble  (tta  it  was  December,  and  they 
we  scattered  in  houses),  and  to  deploy  oa  the  position.  ....  There  was 
nothing,"  be  adds,  "  in  the  defisaioeK  wbioh  impeded  the  usual  formation, 
«lkl  everything  was  prepared  to  maintain  the  grotuid  offensively." 
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Xhia  last  pangraph  is  liigh  pniae,  for  it  shows  with  whut  skill  and 
judgment  the  post  had  been  strengthened.  I  huTe  made  this  somewhat 
long  extract  beoaose  the  passage  struck  me  as  being  singularly  instrao^ve 
and  encouraging  to  young  offioerB,  for  whom,  irom  the  opportunities  of 
iadividual  distinction  that  it  holds  out,  this  service  oogbt  to  possess 
peculiar  attraotjons. 

In  the  discharge  of  outpost  duties,  happily  for  the  cause  <^  humaoi^, 
certain  rnles  are  recognised  by  all  civilised  nations  which  greatly  mitigate 
the  horrors  of  war,  and  give  to  this  branch  of  warfare  quite  a  chivalroua 
character.  The  sibsenoq  of  this  generous  spirit  in  the  hostilities  now 
carried  on  in  Amarica  gives  them  a  peculiarly  painful  aspect  in  the  eyes 
of  military  men;  but  it  is  in  the  very  nature  of  civil  war,  embittered  by 
personal  dimities  and  oonduoted  by  undisciplined  levies,  that  a  feeling  of 
mutual  exaspemtion  should  arise,  happily  unknown  to  those  whose  w\y 
motives  for  ^bttng  are  duty  and  honour. 

In  the  Peninsular  War,  where  then  mutual  ooortesies  were  carried  to 
ft  greater  h^ght  ibao  ever  before,  it  was  an  understood  thing  that  the 
outposte  of  an  army  were  not  to  be  attacked  except  with  the  ulterior  view 
of  surprising  the  corps  which  they  covered,  as,  for  inetanoe,  in  Sir 
Bowland  Hill's  surprise  of  Gerard  at  Arroyo  de  Uolinoa.  This  mode  of 
warfare  waa  not,  however,  qnite  intelligible  or  satisfackoy  to  some  of  the 
members  of  the  eister  service.  Wh«i  the  well-koown  "  Charlie  Napier" 
came  &om  his  ship  in  the  Tagua  to  the  lines  of  Torres  Vedias  to  visit  his 
atill  better-known  namesake  in  the  Ijght  Divisiw,  he  aaw  a  French  sent^ 
quietly  pacing  up  and  down  at  a  eouple  of  hundred  yards  &om  the  Britiu 
lines.  "  Who  ia  that  fellow  ? "  he  asked  of  bis  companion.  "  A  FrKkch 
sottry,"  was  the  reply.  "  A  Frenchman  1"  exclaimed  the  sailor  in  amaae- 
UDuA,  "  why  don't  you  shoot  him  ?" 

X>oubtlesB  all  my  military  hearers  will  remember  tliat  the  "entente 
cordiale  "  between  the  British  and  French  piquets  led,  at  length,  to  an 
order  from  the  I>uke  peremptorily  forbidding  all  friendly  intercourse  for 
the  future.  And,  indeed,  it  was  tagh  time,  when  tbe  field  officer  on  duty 
on  going  hi£  rouuda  found  tbe  posta  deserted,  and  the  piqueta  of  both  sides 
oaiausing  together. 

The  limitB  wisely  iii^K«ed  upon  a  lecture  by  the  rules  <^  this  InatitU' 
tiou  bave  obliged  me  to  omit  many  of  the  minor  duties  of  outpoata,  and  to 
pass  lightly  over  others  of  more  importance.  The  subject  of  patrols  I 
must  leave  entirely  untouched.  Time  only  pemuts  me  tc  call  attention, 
aa  briefly  as  possible,  to  the  dut^  of  oommanding  officers  to  instruct 
thoae  undei  Hmc  command  in  thia  tmpartaat  branch  of  their  professional 
education,  and  to  point  out  in  what  manner  this  may  beat  be  done. 

I  am  weU  aware  that  in  our  servioe  compaiatively  few  focilitiea  exist 
for  thia  inatruction.  The  detached  duties  of  our  anny  oflen  debar  a 
regiment,  for  yeara  bother,  jioin  the  advantage  of  taking  part  in  field 
movements  on  a.  largw  scale  than  those  of  a  battalion,  while  ihs  enclosed 
nature  of  the  country  around  most  of  the  statioua  occupied  by  our  troops 
at  bome  reodera  the  light  infantry  drill  even  of  a  battalion  a  matter  of 
difficulty.  In  a  batra^-y&rd  tbe  practice  of  light  infantry  movements  is 
moat  unsatiataotory ;  that  of  outpoat  duties  is  simply  impossible.  Yet,  in 
the  ordinary  course  of  service,  every  regiment  must,  from  time  to  time, 
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fiad  itself  at  some  station  where  these  duties  can  be  put  in  practice- 
especially  FHDce  the  formation  of  our  camps  of  instmctioii — and,  even 
under  the  moet  adverse  circnmstarices,  mnch  may  be  done  where  the 
commanding  officer  really  knows  his  work,  and  feeli  an  interest  in  it.  In 
the  most  strictly  enclos^  countries  the  highways  and  byeways  will  still 
afford  him  the  means  of  teaching  the  military  occupation  of  a  country, 
and  from  some  commanding  position  he  will  be  able,  at  least,  to  point 
out  to  the  piquets  the  line  on  which  their  chain  of  sentries  should  be 
posted. 

Something  may  also  be  taught  of  theory.  If  a  commanding  officer 
would  from  time  to  time  read  over  with  his  officers  some  work  on  military 
science,  or  some  vell'Written  narrative  of  a  campaign,  following  the 
movements  of  the  armies  on  the  map,  explaining,  and  inviting  discussion, 
he  would,  I  am  sure,  find  the  study  both  profitable  and  interesting — to 
himself  as  well  as  to  the  majority  of  his  officers.  It  would  be  too  miush  to 
ssy  that  he  would  be  able  to  interest  all,  however  well  he  might  perform 
his  task;  but,  vrithout  being  too  severe,  I  think  we  may  say  that  tlie 
soldier  who  can  feel  no  interest  in  the  pages  of  such  a  work  as  Napier's 
has  mistaken  hia  profesFdon. 

If  we  look  into  the  early  history  of  our  greatest  soldiers— Wolfe,  Moore, 
Wellesley,  Colbome,  and  others  whom  I  could  name— we  shall  invariably 
find  that  before  they  rose  into  eminence,  before  they  were  called  upon  to 
take  part  in  active  service,  they  were  remarkable  for  their  attention  to 
their  regimental  duties,  and  for  their  earnest  study  of  their  profession. 
Who  can  say  how  soon  our  fitness  for  our  work  may  not  be  brought  to 
the  t«st  of  practice?  Let  their  example  be  both  an  incitement  and  an 
encouragement  to  us  to  improve  our  present  leisure;  and  let  us  take  for 
our  rule  the  maxim  of  the  Great  Fredrick,  that  "it  is  the  duty  of  ev«iy 
good  officer  to  know  war  before  making  it,  and  then  to  apply  himsdf  to 
pat  his  science  into  practice." 

NoTK. — To  those  who  wish  to  study  this  most  interesting  branch  of  their 
profession,  I  would  recommend  the  following  elementary  works : — 

Lollemand's  "  Operations  Secondaires,"  which  has  been  translated  into 
English  by  Colonel  Sir  Thomas  Troubridge,  Bart.,  C.B. 

Decker's  "  La  Petite  Guerre,"  which  has  been  translated  into  French 
and  English. 

La  Barre  Duparoq's  "  EI4ments  d'Art  Militaire." 

And  Captain  Hauer's  "  Feld  Instruktion,"  published  at  OlmUtz  in  1852, 
and  to  be  feund  in  the  Library  of  the  Royal  United  Service  Institution. 
Besides  these,  there  will  be  found  in  the  index  at  the  end  of  the  Catalogue 
of  H.B.H.  the  Prince  Consort's  Military  Library  at  Aldershott,  the 
names  of  numerous  excellent  works  on  this  subject  by  writers  of  all 
nations,  some  of  them  of  very  recent  date.  But  the  most  Useful,  and 
certainly  the  most  interesting,  course  of  study  will  be,  sAer  learning  the 
first  principles  of  outpost  dnty  in  some  of  these  elementary  works,  to  read 
careAilly  the  history  of  such  campaigns  as  best  illustrate  this  mode  of 
warfare,  example  being  always  more  instructive  than  precept. 
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Sir  Edward  Oust  said  : — 

In  rising  to  propose  the  tbaaks  of'  the  audience  to  Colonel  Wilbrabam, 
I  r^ret  tibat  he  has  not  included  the  outfost  duties  of  cavalry.  The 
duties  of  the  two  services  are  so  distinct,  Wat  almost  all  that  has  been 
said  on  &e  subject  of  infantry  outposts  would,  to  a  light  cavalryman's 
ear,  appear  to  be  that  of  in-posts.  The  duties  of  cavalry  outposts  are 
carried  so  far  forward  that  I  have  been  myself  employed  one  hundred 
miles  in  advance  of  the  British  army  on  outpost  duty.  It  bo  happened 
that  I  had  the  good  fortnne  to  sight  the  whole  corps  d'arm^  of  Soult  in 
their  retreat  from  Cadiz,  from  an  eminence  on  the  Sierra  Moreua,  wheu 
the  British  army  were  in  quarters  about  Madrid.  Outposts  to  an  army  have 
been  likened  to  the  senses  of  the  hving  body.  They  are  eyes,  seeing  far 
aliead  into  the  darkest  obscurity  of  the  distant  foe.  They  are  ears,  for 
not  only  do  they  hear  the  tramp  of  advancing  troops,  but  they  learn  their 
number,  their  objects  and  intentions,  their  proportions,  and  the  quality  of 
their  composing  arms.  They  are  the  touch  also,  for  they  sensitively  stand  to 
avert  the  sudden  and  oonjusing  shock  of  war,  affording  time  and  space  for 
discipline  and  orgamsation;  and  for  the  other  senses  we  may  say,  in  the 
magnificent  language  of  Job,  "  He  smelletli  the  battle  afar  off,  the  thunder 
of  the  captains,  and  the  shouting,"  It  has  been  justly  stated  by  Ctilonel 
Wilbraham,  that  the  study  of  outposts  is  too  much  neglected  amongst 
ourselves,  and  that  the  German  cavalry  showed  themselves  superior  in 
these  duties  to  the  British,  and  were  so  considered  by  Wellington.  There 
is,  however,  a  little  error  as  to  the  extent  of  this  remark  The  German 
hussars,  when  they  arrived  in  the  Peninsula,  were  already  old  campaigners, 
whereas  the  British  cavalry  had  scarcely  smelt  powder  for  fifteen  years. 
The  Germans  were  experienced  hands,  but  they  did  not  in  fact  form  part 
of  the  Light  Division,  but  they  were  always  brigaded  with  a  British 
regiment,  and  in  this  manner  I  have  often  also  myself  formed  part  of  the 
Light  Division.  The  Germans  were,  indeed,  originally  selected  on  a 
better  principle  to  render  them  as  a  separate  corps  efBcient  upon  ou'tpost 
or  any  other  intelligent  duties. 

The  conscripts  in  Germany  were  never  allotted  to  the  hussar  regiments 
in  former  days  upon  the  principle  that  Saul  was  made  a  king  becanse  he 
was  higher  than  his  fellows,  as  we  generally  choose  our  light  dragoons; 
bat  mea  of  a  superior  social  condition  and  education,  though  they  were  as 
small  in  stature  as  King  David,  were  chosen  for  the  purpose  of  hussars. 
Where  men  are  obliged  to  act  so  independently  of  one  another,  as  a  light 
cavalry  man  must  do,  he  should  have  some  natural  genius  for  war  and  all  his 
wits  about  him.  The  Germans  have,  however,  a  merit  that  our  men  could 
never  attain  to:  they  r^arded  their  horses  as  part  of  themB<:lves.  If  they 
were  ordered  on  a  duty  at  two  in  the  morning,  tJiey  were  stirring  an 
hour  previous,  giving  their  better  halves  jirovender,  and  getting  them- 
selves a  oup  of  cofiee;  whereas  our  fellows  snoozed  to  the  last  moment, 
and,  when  roused  for  the  "  turn-out,"  just  kicked  up  their  horses,  and  got 
upon  their  backs, — the  consequence  of  which  was,  that  in  a  couple  of 
hours  both  men  and  horses  were  knocked  up,  while  the  German  hussar 
was  good  to  the  mittageisen. 

The  study  of  outposts  belongs  to  every  soldier,  and  I  am  sorry  that 
there  are  so  few  young  officers  present,  for  it  is  not  only  that  the  light 
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inliintrj'  system  Bliould  be  learned,  or  the  outpoat  duty  explained  to  officers 
of  each  particular  snn,  bat  the  staff  officere  would  do  well  to  inibnn  tbem- 
eelvea  on  this  subject.  I  know  not  whether  they  form  part  of  the  instroc- 
tion  of  the  Staff  Cotl^^e,  but  they  should  do  8o>  A.  matter  occurred  in  my 
own  history  in  which  I  might  have  been  serioualy  compromised  by  the 
ignorance  of  a  staff  <^oer.  At  the  river  Alva,  in  Portugal,  after  Uassena 
had  during  the  whole  day  checked  upon  its  banks  die  adraocee  of 
Wellington's  army,  he  destroyed  the  Pont  d'Alva,  and  pursued  his  retreat. 
This  river  was  an  exceedingly  riolent  stream,  having  a  bottom  of  pebbleB  as 
b^  as  hanlder  stones,  and  oar  guide  was  frequently  nearly  drowned,  or  fell 
up  to  his  ampits,  and  our  bones  also  were  in  great  danger  at  every  st«p, 
in  crossing  the  fbrd.  A.  staff  <^cer  toc^  a  piquet  of  the  16th  Light 
Dragoons,  of  which  I  was  in  command,  aeroM  tlus  impassable  bonier,  and 
posted  us  on  a  height  above  the  river,  with  no  other  inatrnQtion  than  a 
"  Good  oigbt,"  and  then  took  his  departure  with  hia  gtiidtt-  I,  of  course, 
iiiimediat^y  vent  forward  with  a  patrcd,  and  took  some  priscmera  and 
dt^erters,  who  might  have  afforded  uaeAiI  infbimation;  hut  I  had  no  pos- 
sible means  of  passiog  them  across  the  river  to  cany  back  isfbrination  to 
the  officer  is  command  of  the  advance,  nor  of  getting  amy  myself,  if  a 
hostile  patrol  had  ccune  against  me. 

The  necessity  of  a  superior  class  of  individual  soldiers  for  cBvalty  out- 
post duty  was  singularly  exemplified  in  another  event  of  my  own  lustwy. 
When  Wellington  was  about  to  crosa  the  Fienoh  ftontier  in  1813,  be 
issued  strict  injunctions  that  the  greatest  vigilanoa  and  circumspeotion 
should  be  exeroised  by  the  pqnets  and  patrols.  Having  become  an  exr 
[Hirienced  outpost  officer  after  three  yean'  unremittuig  work)  I  was 
charged  with  one  of  the  first  patrols  that  entered  the  French  territory. 
I  accordingly  left  the  lines  with  about  twenty-Jbur  mest  all  having  their 
swords  drawn  exoepting  the  advance  and  flanking  dragoooa  on  either  hand, 
who  rode  with  loaded  carbines.  After  pursuing  the  high  rood  for  a  mile 
or  two,  a  considerable  village  took  my  attention,  and  I  lei^  the  advaooed 
dragoons  in  vedette,  with  the  most  peremptoiy  ordets  fot  oantioa,  and 
descended  to  the  place,  where  I  neither  dismounted  myself  nor  allowed 
the  men  to  enter  a  single  house,  but  sent  for  the  authoritiee  to  come  to 
me,  and  obtained  from  them  the  information  I  deairedi  and  I  then  returned 
to  the  high  road.  Conceive  my  embarrasaO'eQt  when  I  found  that  my 
vedettes  were  gone.  Supposuig  they  had  beui  surprised  and  enveloped 
by  the  enemy,  I  retraced  my  steps  to  the  hnee,  where  I  astauiihed  loy 
comrades  at  my  speedy  return,  but  they  could  afford  me  no  news  what- 
ever of  my  mlBBiDg  vedettes.  I  accordingly  returned  to  the  spot  where 
they  had  been  pmt«d,  and  after  a  long  search  of  evory  house  is  the 
vicinity,  I  found  them  dead  dmak  in  a  larmyaid,  to  which  they  had 
been  enticed  by  a  farmer  who,  wished  to  show  his  favow  to  th«  British 
by  this  act  of  hospitality.  I  need  scarcely  say  that  we  were  treated  by 
tho  French  inhabitants  on  the  north  of  the  Alps  with  the  same  attention 
as  had  ever  been  shown  us  in  Spain,  where  it  was  often  my  fate  to  pass 
days  and  even  weeks  in  the  houses  of  the  people,  and  eipeviaUy  the  priests, 
without  the  expense  of  a  single  milrca  or  the  apprehension  of  auy  personal 

I>runkenue8S  is,  sadly  enough,  the  prevailing  vioe  of  our  lace^  but  it  is 
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iafiaitely  more  sad  to  see  it  so  common  among  our  soldiery,  because  there 
are  no  troops  in  the  world  who  so  little  need  a  fillip  or  the  excitement  of 
drink  to  induce  them  to  do  their  duty  and  front  the  post  of  danger. 

Colonel  WJibrabam  has  expressed  his  regret  thatwant  of  time  didnot  allow 
him  to  go  into  the  subject  of  patrols,  and  I  would  add  my  regret  at  this  also, 
and  that  it  did  not  allow  him  to  go  at  greater  length  into  the  consideration 
of  skirmishing.  I  think  this  ia  a  matter  not  thoroughly  comprehended  by 
oar  people.  As  I  understand  its  purport,  it  ought  not  to  be  regarded  as 
an  ofiensiTe  act — at  least  it  ia  not  lo  in  oavalry  outpost  practice.  The 
object  of  skirmishing  is  to  protect  formed  bodies  from  individual  iusult. 
When  two  opposing  bodies  face,  an  officer  might  daringly  daeh  at  the 
leaders  of  the  opposing  force,  or  fire  at  random  eome  revolver  or  other 
ofiensive  arm  into  the  serried  ranl:B,  and  not  only  canse  casualties,  but  offend 
the  susceptibilities  of  the  troops.  This  is  prevented  by  placing  a  rank  of 
skirmishers  between  the  troops  in  formation  on  both  sides,  as  was  wittily 
remarked  on  another  matter,  "  comme  ua  sac  de  coton  entre  deux  vases  de 
porcelaine."  Ag^,  skirmishers  occupy  the  attention  of  an  enemy  while 
the  lai;ger  operations  intended  are  getting  ready.  It  was  my  fate  to  be  upon 
one  of  the  longest  skirmishes  on  recOTd.  On  the  night  preceding  the 
battle  of  Salamanca  there  was  a  dreadftil  thoBderstorm,  which  frightened 
the  horses  in  our  bivouac,  who  broke  loose,  aad  scampered  wildly  over 
the  country,  tlie  dragoons  running  after  them  to  catch  them.  I  happened 
to  have  secured  my  charger,  and  acuwdingly,  on  an  order  arriving  for  a 
piquet,  I  went  with  such  men  as  I  could  collect.  The  storm  passed  over, 
and  ailer  a  fine  night  the  day  broke,  ezpodng  the  enemy  right  before  me. 
It  was  about  four  in  the  moniing.  I  immediately  carried  my  men  forward 
as  skirmishers,  and  so  continued  on  this  duty  till  nearly  eleven  in  the  day, 
when  I  was  called  in  to  join  my  regiment;  but  I  found  it  had  been  moved 
to  the  extreme  right  flank  of  the  army.  Thither  I  followed,  and  reached 
it  at  the  moment  when  the  advance  was  actively  in  motion  to  attack  the 
Arapiles.  I  continued  in  rapid  advance  until  die  battle  was  ended  at  two 
o'cloi^  in  the  nuiming,  haying  been  twenty-two  hours  on  horseback.  tSy 
horse  *ed  of  the  fatigue  bef(»e  the  turn-out  sounded  next  morning. 

I  have  now  to  request  the  usual  expression  of  your  thanks  to  Colonel 
Wilbraham  for  a  lecture  not  only  most  intereMiug  in  itself,  but  very 
clearly  and  intelligibly  enunciated,  and  pleasantly  illustrated.  Our  thanks 
are  especially  due  to  an  officer  of  his  rank  and  standing  in  the  Army, 
because  we  must  all  appreciate  one's  own  oatural  uawitlingneBS  to  put 
oneself  in  the  lecture  seat,  in  o^^Hwition  to  all  our  habits,  merely  for  a 
public  good;  but  it  is  the  mope  Valuable  to  us,  and  yet  more  deserving  of 
our  thanks,  when  officers  of  reputation  will  attend  to  this  duty,  as  setting 
an  example  to  other  officers  rf  diflttuction  and  abili^  that  I  hope  will  be 
followed  in  this  Institution. 
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Friday,  Jantiar}'  Slat,  1662. 
Major-Gbkehal  W.  WATKINS  in  the  ChaJr. 


AN  OUTLINE  OF  STUDIES  RECOMMENDED  TO  A 

YOtTNG  OFFICER. 

By  Col.  W.  H.  M.  Dhok,  R.A.  Superintendent  Boyal  Small-arm 

Factories,  Enfield. 

It  has  been  said  that  "  Military  habits  and  organization  are  conducive 
to  the  best  interests  of  society,  even  diuing  ft  period  of  profoundest 
peace." 

Acceptii^  this  statement  in  its  evident  meaning,  viz.  that  perfection  of 
dJGcipline,  training,  and  education  in  military  men  reflects  not  only 
honour  and  renown  upon  themselves,  but  is  the  true  saf^fuard  for  the 
public  vfeal,  it  will  be  my  object  to  show  to  my  younger  brother  officers 
how  universally  this  truth  is  acknowledged,  by  what  means  its  accom- 
plishment is  soT^ht  for  in  foreign  armies,  and  how  it  can  be  obtained  m 
oar  own. 

lacidentally  I  must  also  teuch  upon  the  education,  in  some  respects,  of 
the  soldier,  as  having  a  certwi  connection  with  that  of  the  officer. 

It  is  quite  umiecessary  for  me  to  cite  examples  of  the  benefits  conferred 
upon  countries,  and  even  the  world  at  lai^,  by  accomplished  and  suc- 
cessful generals,  or  to  point  out  the  opposite  results  entailed  upon  king- 
doms and  empires  by  the  weakness  and  ignoranceof  those  military  leaders 
to  whom  great  interests  had  been  committed. 

Warfare  as  conducted  by  civilized  nations  is  more  dependent  upon  the 
results  of  scientific  arrangements  and  combinations  than  upon  mere  physical 
or  brute  strength. 

The  object  of  a  war  is  undoubledly  to  cripple  or  destroy  the  material 
forces  and  defences  of  the  enemy;  but  the  general  who  accomplishes  this 
object  with  the  least  loss  to  his  own  army  is  acknowledged  to  be  a  master 
in  the  art  of  wai'. 

We  can  easily  see  the  force,  and  acknowledge  the  correctness,  of  the 
statement  of  a  French  writer,  who  says  that  battles  are  the  mere  accidents 
of  modem  civilized  warfare.    For  instance,  two  armies  entering  the  field 


STUDIES  BBCOHHBNDED  TO  A  TOtTNG  OITIOEB.  85 

ID  Opposition  to  eocli  other  will  eventually  endeavour  by  a  syatem  of  well- 
conudered  mimcDUTres  to  obtftin  possegaioa  of  some  point  the  occupation 
of  which  will  exercise  some  very  decidi^d  iniliienoe  upon  the  results  of  the 
campaign. 

On  Uie  sappOBitioD  that  both  anmes  are  equally  well  handled,  and 
each  has  an  equal  start,  if  we  may  so  call  it,  the  probabihtiea  will  be  that 
the  operations  of  both  armies  will  finally  lead  to  a  battle  in  order  to  decide 
upon  the  possession  of  this  point. 

On  the  other  supposition — and  the  most  natural  because  the  most  com- 
mon one— of  a  d^erence  in  the  quality  of  the  generalship  of  the  two 
armies,  then  it  would  most  probably  happen  that  the  army  best  com- 
manded  would  succeed  iu  securing  this  objective  point  without  the  necesuty 
of  a  battle,  and,  if  so,  would  have  secured  a  double  advat)tage. 

Again,  the  most  skilfhl  generalship  is  required  at  times  to  avoid  the 
risk  of  being  drawn  into  action  upon  unequal  terms,  or  upon  unfavourable 
ground. 

On  the  other  hand,  to  choose  his  own  time,  to  mauoeuTre  skitfiilly  and 
confidently  in  presence  of  an  enemy,  and  finally  to  take  advantage  of  a 
faulty  disposition  to  strike  his  blow,  is  the  mark  of  a  consummate  general 
and  accomplished  soldier.  I  could  not  oit«  a  better  example  of  this  than 
the  lengthened  manceaTres  which  preceded  the  battle  of  Salamanca  fbnght 
by  the  Duke  of  Wellington  ou  the  22nd  July,  1812. 

These  illustrations  will  snffieiently  explain  the  meaning  of  the  statement 
that  "  those  great  military  scenes  which  we  designate  by  the  name  of 
battles  are  more  the  accidents  of  warfare  than  its  principal  or  leading 
objecte." 

Having  thus  thoroughly  imbued  ourselves  with  the  feeling  of  the 
importance  to  be  attached  to  true  generalship,  we  have  only  to  agree  to 
the  proposition  that  there  are  no  "heaven-bom"  generals  in  order  to 
grapple  fairly  with  the  subject  before  us  this  afternoon,  and  to  consider 
the  description  of  studies  necessary  for  a  young  officer  to  pursue,  in  view 
of  his  advancement  to  and  employment  in  the  highest  ranks  of  his  pro- 
fession. 

By  the  term  "  education  of  a  young  officer,"  which  of  course  is  the  result 
involved  in  the  studies  recommended  to  be  pursued  by  him,  I  understand  not 
only  the  professional  training  required  to  be  gone  through  to  fit  him  for 
the  varied  military  duties  he  may  have  to  perform  as  a  matter  of  duty, 
but  also  the  deveiopement  to  the  utmost  extent  of  all  his  Acuities  anl 
energies  towards  the  attainment  of  honourable  distinction  in  his  career. 

In  setting  out  with  a  high  standard  I  do  no  more  than  any  member  of 
the  learned  professions  might  be  expected  to  do,  and  whose  example  should 
hardly  require  to  be  much  insisted  upon  by  me  in  laying  down  my  argn- 

One  supreme  conviction  onght  to  weigh  with  every  officer  who  receives 
a  commission,  viz.  that  it  is  a  trust  committed  to  him  by  his  country,  a 
confidence  reposed  in  him,  and  for  no  selfish  or  individual  ends. 

From  this  convidiou  springs  the  sense  of  duty  as  an  incentive  to  action, 
and  this  is  emphatically  the  lever  which  I  must  employ,  as  others  have 
before  me,  to  stimulate  my  younger  brethren  to  exertion. 

Well,  then,  if  we  start  with  the  conviction  that  some  military  study  is 


^dbvGoo^^lc 


86  8TIJDIHI  UBOOmCBHDBD  TO  A  TOCNGI  OVriOBK. 

neoeaniy  fin-  tmj  offioer  after  he  fan  entered  tbe  pniAMion  of  ainu, 
we  may  also  lay  down  u  »  mla  that  saoosaAl  at&dj  will  be  hoDOunfale 
to  him. 

It  is  worthy  of  remark  that  the  periods  at  which  scientifio  military 
education  haa  moat  ongroued  tlie  sttentioa  of  the  gnM  military  mo- 
narohiee  of  Europe  are  titose  in  which  grmt  mihtary  <q>wat*oM  hare 
brou^t  into  stroog  relief  the  wants  of  the  diffiereBt  armies  engaged.  Du- 
ring and  after  the  Seven  Years'  War  (a  period  which  saw  mudi  of  the 
present  military  schools  and  ooUeges  spring  into  existence),  the  French 
Kerolutiooary  war,  and  more  recently  the  Boaiaii  war,  the  student  c^ 
military  history  wdl  see  how  inde&tigably  cudBaTouze  have  been  made  to 
improre  the  eduo^n  c€  tbe  officers  of  the  arm^. 

Since  1^  berminatioii  of  the  war  with  Kossia,  the  iriiole  publio  Toioe 
of  England  has  o^led  Jbr  a  better  edocatioa  fiv  our  officen,  and  par- 
tioulariy  for  the  staff  of  our  army.  The  deep  interest  which  the  general 
public  feets  in  the  result  of  any  war  in  which  our  country  may  be 
engaged  makes  them  feel  all  the  importance  of  having  the  fortunes  of  the 
country  committed  to  able  and  competent  heads  as  well  as  strong  arms. 
If  we  turn  to  the  Hem<»ni  of  Frederick  the  Great,  we  see  t^  same 
anxious  solicitude  for  the  proper  training  of  his  offioers,  and  thfl  same 
complaints  upon  the  ineffidency  of  his  staff. 

At  the  tennination  (^  the  Seven  Tears'  War  he  writes :  "  The  positioD 
of  the  soldier  may  be  left  as  It  was  before  tbe  war  b^aa;  but  t^  position 
of  the  officer  is  a  point  lio  which  I  am  devoting  my  u&nost  care.  In 
order  in  future  to  qaioken  their  attentioa  whilst  in  service,  and  to  form 
their  judgment,  I  have  ordered  them  to  receive  instructian  in  the  art  of 
war,  and  they  will  be  obliged  to  give  reasons  for  all  thOT  do.  Such  a 
plan  will  not  answer  with  every  one;  still,  out  of  the  whole  body,  we 
shall  certainly  form  some  men  and  offioers  who  will  not  merely  have  ibeir 
patents  aa  generals  to  show,  but  some  capacity  for  the  office  as  well." 
And,  again,  in  describing  the  difficulties  in  the  way  of  impresnng  upon 
tbe  tninds.of  bis  young  nobility  ihe  necessity  for  miUtaiy  study  and 
training,  he  says :  "  They  shrink  from  the  army  because  it  is  a  real 
training  for  the  character;  nothing  is  passed  over  in  a  young  offioer — he 
is  obliged  to  maintain  a  prudent,  regular,  and  sensible  conduct.  This  is 
precisely  what  they  dislike,  and  one  hears  the  absurd  and  insolent  cocpres- 
sion,  '  If  my  boy  will  not  work,  he  will  do  none  the  worse  for  a  soldier.' 
Tes,  he  may  do  for  a  mere  man-at-arms,  but  not  for  an  officer  fit  to  be 
advanced  to  the  highest  oommonds,  the  only  end  of  a  good  soldier's  life, 
and  which  requires  really  extensive  knowledge." 

What  Frederick  the  Great  was  then  anxious  for— what  France  and  the 
other  great  military  monarchies  of  Europe  have,  by  differei^  plana  and 
with  varied  success,  been  striving  after — viz.,  the  highest  d^jree  of 
education  capable  of  being  imparted  to  an  officer— preauppoees,  as  a  rule, 
a  ctmdition  OF  obligatory  work  on  the  part  of  tbe  officer.  It  is  necessary 
for  me  to  touch  upon  the  objects  sougjit  to  be  attuned  by  tbe  obligatory 
system,  and  the  results  arrived  at,  as  showing  what  is  ccmsidered  necessary 
for  an  officer  to  know,  and  how  this  knowledge  is  expected  to  prepare  him 
for  filling  with  credit  the  higher  biancbee  of  his  pro&asian. 

Jn  tbe  early  part  of  185C,  a  commission,  oompoaed  of  two  <^Soer8  uid 
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a  oiWlian,  wm  appdnted  by  tbe  Secretary  of  State  for  War,  "  to  consider 
the  best  mode  of  re  •organizing  the  system  for  training  officers  for  the 
scientific  oorpe." 

The  conmisdon  funiihed  a  Beport  on  the  Bpecifio  snbject  to  which 
th^  attmdoa  was  directed,  and  alao  added  to  it  "  An  Account  of  Foreign 
and  other  Hilitaty  Education."  This  Keport  has  been  published  in  the 
form  of  a  Btne  Book,  and  contuns  the  most  interesting  mass  of  infor- 
mation upon  the  snbject  of  military  education  that  has  ever  been  collected 


I  intend  to  emfiloy  this  Beport  as  my  text-book  whenever  I  appeal  to 
what  is  going  ob  abroad  or  to  l^e  opinions  of  foreign  military  savans. 

FfiuiCE. — In  France  there  is  a  very  broad  distinction  drawn  between 
the  requirements  for  an  officer  of  the  scientific  corps  and  an  officer  of  the 
line ;  for,  while  in  the  former  case  every  endeavour  is  made  to  impart 
very  high  mathematical  knowledge,  in  the  ktter  a  very  moderate  amount 
is  considered  sufficient.  Let  ns  take,  fer  example,  the  Military  College  of 
St.  Cyr.  A  fair,  but  by  no  means  extensive,  knowledge  of  mathematics  is 
required  for  the  entrance  examinations  only  into  this  college.  With  the 
exception  of  some  lectores  on  descriptive  geometry  and  physical  science 
api^ed  to  military  art,  the  main  teaching  consists  of  military  art  and 
literatore,  history,  geography,  military  statistics,  fortification,  and  modem 
langoages. 

The  whole  system  of  instruction  in  this  eohool  is  of  a  highly  practical 
and  Tiscfiil  nature.  Young  men  intended  for  the  cavalry  are  instructed  in 
infantry  and  artillery  movemente  and  drill;  just  as  those  Intended  for  the 
infantry  are  taught  riding,  and  receive  instruction  in  cavalry,  as  well  as 
artillery  drill  and  movements.  This  is  considered  a  most  important  part 
of  their  instruction.  "  It  is  this,"  said  the  Gieneral  Commandant,  "  that 
made  it  practicable,  for  example,  in  the  Crimea  to  find  among  the  old 
eHvet  of  St.  Cyr  officers  fit  for  the  artillery,  the  engineers,  and  the  staff; 
and  for  general  officers,  of  course,  it  is  of  the  greatest  advantage  to  have 
known,  &om  actual  study,  something  of  every  branch." 

t  think  that  the  system  at  St.  Cyr  shows  more  truly  the  peculiar 
military  genius  of  the  French  nation,  and  what  is  required  for  an  officer's 
education,  than  that  at  the  Polytechnic  School.  At  this  latter  there  is  a 
mixture  of  the  military  and  civil  elements;  the  higher  prizes  are  those 
for  the  civil  departments  of  the  Government;  and  the  traditions  of  the 
school,  together  with  the  high  standing  of  its  many  distinguished  scientific 
/iletKS,  have  all  tended  to  keep  up  a  very  high  mathematicai  standard,  to 
the  exclusion  of  literary  and  classical  studies. 

Agreeing  that  mathematical  knowledge  is  necessary  for  the  scientific 
corps  of  the  army,  and  tiiat  it  is  a  good  educating  agent  for  the  mind  and 
judgment,  I  am  not  at  all  convinced  that  the  process  of  intense  and  almost 
exdnsive  afmlicatiiMi  to  such  a  study  is  one  either  called  for  by  any 
branch  of  the  army  or  calculated  to  make  what  is  required—viz.,  a 
practical,  as  well  as  a  theoretical,  soldier. 

It  is  even  a  question  among  distinguished  French  officers  whether  this 
process,  as  pursued  at  the  Polytechnic,  is  not  an  exhaustive  Mie  to  the 
hrain  of  many  of  theae  young  men,  and  injurious  to  them  eventotdly. 
Szcesdvie  mentd,  as  w^  as  phynoal,  training  prodnoes  similar  results; 
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and  while  in  the  Ann;  we  may  for  partioQlBr  gerrioea  require  a  better 
and  more  elaborate  eduoational  training  than  for  others,  ;et  in  both  the 
condition  of  a  healthy,  vigoroiu,  active  bodily  frame  is  a  tme  qnd  non. 

He  French  may  justly  r^ard  the  Polytechnio  as  a  great  national 
institntion — superior,  very  possibly,  to  anything  of  the  sort  in  the  world. 
But  we  mnst  bear  in  mind  that  it  is  not  purely  a  military  school,  and  that 
very  frequently  those  who  get  into  the  Artillery  and  £ngineerfl  are  the 
lowest  qualified  of  that  school. 

Staff  Corps. — The  entrance  into  the  staff  corps  in  France  is  through 
the  school  of  application  for  the  staffs,  and  the  tweu^-fire  annual  va- 
caDcies  in  this  school  are  filled  up  by  three  pupils  from  the  Polytechnic 
and  by  a  competitive  examination  between  the  pupils  of  St.  Cyr  and 
Recond  lieutenants  of  the  army.  The  vacancies  mofltly  &11  to  the  share  of 
the  pupils  from  St.  Cyr.  'niis  at  once  opens  out  a  wide  career  for  an 
JDlelligent  and  ambitious  officer.  Once  he  is  attached  to  the  staff,  from 
the  result  of  a  two-years'  successful  study  at  the  staff  school,  he  per- 
inanently  belongs  to  it. 

The  course  of  study  is  worthy  of  remark,  as  combining  in  a  high 
degree  all  the  essential  elements  which  constitute  an  efficient  staff  officer. 
They  are:  descriptive  geometery,  aatronomy,  topography  and  geodesy, 
geography  and  stadstics,  artillery,  fortification,  military  art,  military 
administration,  manoeuvres,  German,  drawing,  keeping  of  memorandum- 
books,  conduct  and  discipline,  riding  and  knowle<^  of  the  horse.  The 
work  is  done  to  some  extent  out  of  doors — such  as  military  sketching; 
making  plans  of  country,  with  and  without  trigonometrical  points  and 
distances;  and  plana  of  fields  of  battle,  with  descriptive  notes  and 
i-emarks. 

It  is  worthy  of  remark  that  in  France  not  much  value  is  attached  to 
any  but  compulsory  study  or  training. 

In  their  military  schools  we  find  that  the  young  men  do  not  study 
much  by  themselves.  Whatever  lectures  they  attend  and  take  notes  of 
arc  subseciuently  carefully  and  systematically  gone  over  with  them  by  a 
set  of  instructors,  called,  from  their  office,  repeUteura.  The  great  object  is 
to  give  their  officers,  or  that  portion  of  them  who  do  not  rise  from  the 
ranks,  a  careful  professional  education. 

In  the  Artillery  and  Engineers  this  is  principally  given  at  Metz,  and  an 
extensive  practical  training  is  given  to  these  officers  after  they  enter  the 
service,  first  by  their  remaining  with  the  troops  until  they  attain  the  rank 
of  second  captain,  and  subsequently  being  employed  in  the  arsenals, 
workshops,  and  fortified  places. 

A  short  account  of  the  regimental  schools  for  the  artillery  and  en- 
gineers of  the  French  service  will  be  very  interesting,  as  bearing  con- 
siderably upon  the  direct  subject  of  my  lecture. 

■  These  r^imental  schools  are  intended  for  the  instruction,  both  theo- 
retical and  practical,  of  officers,  particularly  those  promoted  from  the 
ranks,  non-commissioned  officers,  and  private  soldiers. 

It  must  be  borne  in  mind  that  a  considerable  number  of  officers  rise  from 
the  ranks  in  the  French  service,  and  consequently  have  much  to  learn 
theoretically  afler  getting  their  commissions.  These  schools  therefore 
have  a  particular  significance,  as  showing  that  the  French  soldier  when 
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raised  to  the  dignity  of  an  officer  is  not  left  without  further  means  being 
provided  him  for  obtaining  a  good  education,  and  thus  qualifying  him  for 
pushing  his  fortunes  withont  anj  limit  beyond  that  of  hia  own  intelligence 
and  desire  for  advancement. 

In  Marshal  Vaillanfa  report  to  the  Emperor  on  the  organisation  of  the 
Imperial  School  of  Application  for  the  Artillery  and  Engineers  ut  Metz 
there  ocoora  the  following  passage: — 

"  I  b^  to  call  your  Majesty's  attention  to  the  dispositions  of  Article  65 
of  the  Decree,  by  virtne  of  which  any  officers  of  the  artillery  and  engineers 
promoted  from  the  rank  of  non-commissioned  officers  may  be  authorised 
upon  their  own  request  to  share  in  the  instruction  given  at  the  School  of 
Application.  It  has  seemed  to  me  that  the  whole  career  of  education 
ought  to  be  opened  to  officers  who,  being  less  favoured  by  fortune  than 
their  compaoions,  have  not  received  the  same  advantages  of  instruction 
before  entering  the  service." 

The  regimental  schools  may  be  therefore  considered  as  stepping'-stones 
for  this  class,  and  also  as  famishing  the  practical  instruction  in  their  pro- 
fession to  those  officers  who  join  their  regiments  from  the  School  of 
Metz. 

The  instruction  is  broadly  divided  into  two  distinct  portions,  viz.,  into 
summer  and  winter  instructions,  the  former  comprising  the  regimental 
instruction,  or  that  which  exists  in  the  interior  of  tbe  regiments,  and 
which  is  directed  by  the  chiefs  of  those  corps  who  are  responsible  for  it, 
with  the  means  placed  at  their  disposal,  under  the  general  eurreillanoe  of 
the  commandant  of  the  school ;  and  the  latter,  or  winter  course,  which 
requires  the  assistance  of  the  special  means  of  the  schools,  or  the  employ- 
meat  of  its  professors  and  materiel. 

To  a  considerable  extent  the  instruction  is  imparted  by  officers  of  the 
two  corps,  and  particularly  to  the  classes  of  non-commissioned  officers  and 
privates. 

A  professor  of  mathematics  and  fortification  is  attached  to  each  school. 
At  the  end  of  each  course  general  examinations  are  held,  and  lists  made 
out  in  the  order  of  merit,  with  notes  of  the  capacity  and  aptitude  of  each 
of  the  non-commissioned  officers  and  men;  and  these  lists  are  consulted  in 
the  formation  of  tables  of  promotion. 

It  is  not  to  be  supposed,  however,  that  no  professional  teachiog  is  given 
to  officers  of  the  line  or  cavalry  after  joining  their  regiments.  The  fol- 
lowing circumstance  will  partly  show  how  this  is  attended  to,  and  tend 
still  further  to  exhibit  the  system  of  careful  systematic  instruction  given 
to  officers  upon  subjects  which  are  peculiarly  within  their  circle  of  duties. 

I  was  travelling  with  several  yonng  officers  on  a  professional  tour  on 
the  Continent,  including,  besides,  an  inspectiou  of  fortified  places  and 
battle-fields  and  a  visit  to  the  French  camps  of  instruction. 

At  one  of  the  camps,  I  was  inquiring  about  the  instruction  given  to  the 
r^mental  officers  in  the  manceuvre  of  a  brigade  and  division,  and  how  it 
was  accomplished.  I  was  told,  that,  previons  to  the  brigade  drill  of 
the  ensuing  day,  tbe  regimental  officers  were  informed  of  tbe  nature  of 
the  movements  it  was  proposed  to  execute,  their  object,  and  how  they 
were  to  be  carried  out.  A  sketoh  or  plan  of  tbe  movements  was  drawn 
up,  and  every  young  officer  had  tbe  subject  explained  to  him  in  a  kind  of 
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rffjmental  meeting  presided  oV«r  by  the  oorauuuidiiw  offloer,  the  latter 
haring  had  the  information  frwn  the  general  of  brigade.  Inrtead,  there- 
fore, ^  aaj  morements  being  executed  d  Cimpr&mHe,  or  without  dne  con- 
sideration, the  whole  eubject  had  been  preriooBlj  disctiBsed,  and  each 
manceuvre  shown  to  be  tk  propot  to  some  object,  or  mbsequent  change  of 
front  or  deployment.  The  oamp  was  thtis  Inade  one  of  positive  instruc- 
tion ;  and  so  systematic  ie  the  French  military  system  on  all  eat^eota  con- 
nected with  the  effloient  drill,  on  intritigmt  and  mMti^e  jninciplee,  of 
the  officer  and  soldier,  that  the  drill  of  the-  brigade  is  completely  mastered 
by  all  oonoemed  before  the  dtTisional  drill  is  allowed  to  be  entered 
upon, 

Hay  we  sot  be  allowed  to  account  for  the  acknowledged  superior  in- 
telligence in  all  military  matters  of  French  soldiers,  and  their  lore  for 
discnssing  and  critioiBing  everything  connected  with  professional  snbjeots, 
by  this  system  of  giving  rational  explanations  of  tiie  nature  and  object 
of  military  movements  to  all  ranks,  and  thus  enlisting  on  ibs  side  of  Well- 
consideied  And  skilful  combinations  the  intelligent  appreciation  of  the 
mass  ?  ts  there  any  good  reason  why  such  a  system,  carried  out  even 
further,  should  not  be  introduced  into  out  own  service  ?  I  do  not  know 
that  it  would  be  advisable,  on  many  grounds,  to  occupy  a  soldier's  spare 
hours  of  an  evening  for  such  lectoree  or  professional  disoiusiiMis,  but  an 
occasional  alternation  of  ft  lecture  instead  of  a  drill  WouM  tend  to  vary 
the  monotony  of  a  oamp  life,  by  introdudng  a  different  subject  to  the 
notice  of  the  soldier,  and  addreesing  his  intelligence  on  points  which  ore 
to  be  made  the  matters  of  actual  practice. 

I  have  no  wish  to  force  Mt«itLon  too  much  to  the  condition  of  the 
army  in  a  neighbouring  country,  but  I  cannot  help  alluding  to  the  physical 
education  which  is  going  hand  in  hand  with  the  intelloctuiJ. 

To  an  Englishmut,  who  generally  dislikes  anything  systematio,  and 
whose  natural  bias  is  shown  by  a  studied  independence  and  individuality 
of  act  and  thought,  it  may  seem  a  strange  spectacle,  the  attempt  to  develops 
by  a  proffreseively  systematic  methc^  the  physical  powers  of  a  large 
number  of  men,  and  for  objects  which  ore  not  immediately  apparent. 

And  yet,  according  to  reoent  aoocuuts,  most  surprising  tosnlts  are  being 
obtained  by  gymnastic  drill  or  exercise  tai  a  very  laige  scale,  and  its 
popularity  is  unquestioned. 

GtmhastiOB  or  ibk  Fumch  Arut.— Mr.  Steinmetz  has  given  to  the 
Institution  a  most  valoable  paper  on  diis  subject,  and  I  cannot  too  strongly 
recommend  evoiy  officer  in  the  Army  to  prrwure  a  copy  of  the  printed 
pamphlet.  For  bodi  officer  and  soldier  a  physical  training  is  pursued  on 
a  plan  which  must  commend  itself  to  every  intelligent  mind.  These 
exercises  to  some  extent  take  tile  part  of  drill ;  and,  in  Set,  are  pieparatory 
to  ordinary  recruit  drill. 

The  old  Prussian  system  of  settii^  up  a  recruit  and  teaching  him  to 
march,  is  superseded  by  one  which  is  to  teach  him  the  flill  powers  of  his 
body,  and  so  enable  him  to  make  use  of  hie  professional  knowledge  to  the 
best  advantage. 

It  would  be  of  no  advantage  to  ft  regiment  composed  of  the  most 
scientific  men  in  the  worid  to  know  that  t^ey  ought  to  occupy  a  oert^ 
position,  if,  (mm  defective  training,  r  bb»U  amount  of  «atra  esaHoa  had 
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ineapaoUatied  them  fcon  tlte  oapsbUity  of  midiiig  tb4  eScat  twcessai7  to 
reach  that  position. 

This  simple  trttth  lies  at  the  bottom  of  all  the  improrements  whioh  are 
taking  ^ace  in  the  French  Anny,  and  which  to  acme  extent  were  strikingly 
exhibited  in  the  late  Italian  campaign.  I  allnde  to  the  celerity  of  move- 
mentaod  rapidity  with  which  the  French  soldiers  closed  with  their  enemy. 

I  ahonld  not  luire  satis&etorily  traminated  my  short  account  of  French 
military  education,  hud  I  omitted  to  notice  the  physical  education  aa  a 
portion  of  their  system.  DepOLd  upon  it,  that  no  nation  can  afibrd  to 
neglect  this  most  essential  p(»nt. 

To  officers  of  the  En^irii  Army,  who  are  as  a  race  passionately  food  of 
athletic  sports,  and  pre-eminently  distinguished  in  them  beyond  any  other 
nation,  thb  lesson  must  not  be  thrown  away.  You  will  as  a  rule  haTe  to 
depend  in  the  field  much  more  on  the  physical  powers  of  your  men  tiian 
on  their  iatdligence.  The  latter  it  will  be  your  province  to  guide  and 
instruct;  the  fomor  must  have  beeo  the  result  of  carefnl  training,  and 
cannot  be  rentedied  at  the  deoisive  moment,  if  defective,  by  the  best  will 
on  your  parts. 

I  really  do  not  see  why  proper  instruction  in  some  central  gymnasium 
should  not  b«  afforded  to  a  oertua  number  of  non>commusioned  officers 
from  the  roiioufi  serrioea,  on  a  principle  similar  to  that  adopted  in  the 
French  Army;  and  thni  a  good  corps  of  Instructors  raised  for  the  Army, 
who  should  be  under  the  saperrision  of  some  central  control,  similar 
to  the  InstmctorB  of  Musketiy  in  th^  relation  to  the  Gommandant  at 
HyUie. 

I  think  every  one  wUl  agree  wilJi  me  in  the  feasibility  of  the  scheme, 
and,  that  it  would  beoome  an  exceedingly  popular  divenion,  as  well  as 
drill,  amongst  the  soldiers  of  the  army  cannot  be  doubted  by  any  one. 
Yearly  exhibitions  might  takaplsce  in  regiments  or  camps  of  the  results  of 
this  training,  and  small  prizes  awarded  to  the  most  proficient.  I  think  that 
this  proposal  would  ttmd  to  improve  the  army  physically,  and  morally  also, 
as  it  would  soon  discover  the  drunkard,  the  dissatisfied,  or  the  sulky  m:iu. 
Such  games,  as  the  results  of  careliil  early  tiainiug,  were  very  sucoessAilly 
commenced  and  conducted  by  Oolonel  Eardley  Witmot,  when  commanding 
the  Cadet  Ccfflipany  at  the  Boyal  Uililary  Academy,  Woolwich.  This 
physical  development  Bcems  also  to  be  wanted  as  a  supplement  to  the 
high  training  is  the  use  of  the  rifle  which  soldiers  now  receive.  The  two 
combined  votild  make  the  perfect  soldier. 

In  confirmation  of  these  views,  and  as  affording  a  striking  illustr^on  of 
the  evils  to  be  anticipated  irom  a  want  of  proper  physical  training,  I 
would  point  to  &m  disaster  which  befel  the  Anurioan  Federal  army  at 
Bull's  Bun. 

The  "  Times "  of  the  29th  instant  contains  a  leading  article  on  the 
report  of  the  Bamtary  Ckimmiseioners  appointed  by  the  Feder^  Govern- 
ment to  the  head-quarters  of  General  M'Olellaii's  army.  This  report  st^es 
emphatically  that  a  want  of  physical  training  ai^  ability  to  bear  the 
ordinary  hud  work  of  a  soldier  m  the  field  was  one  oT  the  causes  which 
led  to  the  severe  losses  the  armv  experienoed. 

Hun  does  not  ^>peBr  to  hm  beea  BoyUung  extnundinarv  in  the 
amonnt  of  btigiM  douoded  font  the  nidien  of  thii  maj,  mxI  Uiey  had 
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not  been  exhausted  b^  prerious  long  marohea  or  an  aotire  campaign,  but, 
as  the  "  Times  "  says,  "  It  was  their  Tery  first  rapid  march  and  the  first 
loss  of  a  me&\  which  rendered  them  helpless  and  unfit  for  the  work  of  a 
battle.  Here  lies  the  true  secret  of  the  whole  afiair.  The  mai  were 
only  soldiers  of  three  months'  standing.  They  had  never  been  inured  to 
privation  or  eren  inconvenience.  They  could  not  carry  their  packs  and 
muskets  comfortably  for  a  short  march  on  a  cool  morning,  least  of  all 
could  they  stand  a  mile  or  two  at  the  double,  which,  indeed,  might  have 
tried  older  soldiers  than  they  were.  The  consequence  was,  that  when 
they  got  to  the  field,  though  with  good  training  and  good  mranganentt  they 
ought  to  have  been  fresh  as  larks,  they  were  in  no  condition  to  do  them- 
selves justice.  They  were  brave  enough,  no  doubt,  and  hud  will  enough 
to  fight,  but  they  had  none  of  that  endurance  which  tratning  alone  can 
give." 

In  strong  contraat  to  this,  we  have  only  to  tnni  to  the  fiunoos  march  of 
Gieneral  Crawford's  light  brigade,  which  joined  the  Duke  of  Wellington 
after  the  battle  of  Talavera,  having  marched  sixty^two  English  miles  in 
twenty-six  hours.  Here  is  an  example  of  what  real  soldiers  conld  do  in 
those  days. 

I  do  not  think  it  necessary  to  describe  similar,  though  not  tnuh  energetic, 
efforts  to  educate  the  officer'  and  soldier  in  Prussia  and  Austria  as  in 
France.  The  aim  is  in  most  respects  the  same,  although  the  method  is 
different,  and  the  material  to  be  worked  upon  varies  VCTy  much  from  the 
impulsive,  energetic,  and  reckless  Frank. 

The  subjects,  however,  which  form  the  staple  for  the  professional  train- 
ing are  identical,  and  are  such  as  I  shall  have  to  touch  upon  presently. 

1  cannot,  however,  avoid  inserting  a  portion  of  a  Report  of  a  mixed 
commission  of  military  and  scientific  men  presided  over  by  General 
LiitEow,  as  alluded  to  in  the  Blue  Book  &om  which  I  have  already  made 
several  extracts. 

"  Instruction  in  pure  mathematics  in  the  military  academy,  particularly 
in  the  lower  classes,  must  be  considered  one  of  the  most  important 
branches  of  teaching,  not  merely  because  the  chief  pmnts  in  military 
science  are  founded  on  mathematical  principles,  but  still  more  because  a 
profound  study  of  mathematics  accustoms  the  head  to  clearness,  accuracy, 
and  method  in  thinking." 

Again — "  Geography,  history,  and  statistics  are  the  sciences  by  the 
study  of  which  a  young  man  comes  in  connection  with  the  world  before 
he  knows  it  practically." 

So  agiun  as  to  physical  and  historical  geography— 

"  It  is  here  particularly  that,  whilst  we  give  the  soldier  a  sufficient 
knowledge  of  preparatory  science,  we  should  point  its  application  to  the 
business  of  war, 

"  Without  war,  to  gain  some  knowledge  of  war  beforehand,  to  accustom 
the  mind  to  throw  itself  as  it  were  into  the  most  perplexed  circumatauces 
of  war,  and  to  see  what  principles  are  to  be  appli^  to  them,  is  certainly  a 
great  object  in  military  science.  Military  geography  helps  us  to  do  this; 
first,  because  without  it  the  operations  and  conduct  of  a  war  are  not 
intelligible ;  secondly,  because  the  thorough  knowledge  of  a  country,  both 
in  its  inhabitants  and  its  physical  geography,  helps  us  to  C 
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course  whidf  any  fuUire  war  will  take,  and  the  best  mode  of  conductiug 
it.  The  first  is  the  more  elpmentaty,  tiie  latter  the  higher  practical  and 
strategical,  branch  of  the  science.  And  this  last  requires  so  much  thought 
and  knowledge  as  to  make  it  imdesirable  to  teach  it  in  a  higher  school. 
It  should  ibrm  the  employment  of  a  staff  school.  But  detailed  suggestions 
are  given  for  a  course  of  the  simple  kind  of  military  geography," 

That  a  high  d^;ree  of  professional  education  is  considered  necessary 
for  an  officer,  is  clearly  shown  by  the  accounts  I  have  given  of  the  system 
pursued  for  that  object  in  France;  and  Prussia,  Austria,  Sardinia,  and 
KuBsia  are  all  engag^  in  improving  military  education.  Li  fact  it  must 
march  with  the  times,  and  advance  at  the  same  rate  as  general  education 
and  intelligenae  advauces. 

In  our  own  service,  with  the  exception  of  the  Artillery  and  Engineers, 
the  continued  education  of  the  officer,  apart  from  the  direct  professional 
duties  required  from  him,  such  as  drills  and  field  manoauvres,  has  not 
been  hitherto  attempted.  The  only  school  at  present  for  officers  is  the 
Staff  College,  where  a  limited  number  obtain  the  information  requisite  to 
pass  the  ezaminatioa  for  the  staff.  This  appears  at  present  to  be  the 
only  test  of  professional  excellence,  and  the  only  way  to  arrive  at  distinc- 
tion in  times  of  peace-  This  being  the  case,  I  almost  think  that  the  prize 
of  a  staff  appointment  should  be  made  in  a  pecuniary  sense  a  more  valu- 
able and  a  more  permanent  one. 

The  great  mass  however  of  our  officers  are  left  to  themselves  either  to 
work  out  their  education  &om  individual  predilections,  or  else  to  rest 
satisfied  -with  that  amount  of  professional  inibrmation  which  will  enable 
them  to  go  through  their  ordinary  duties  without  bungling. 

I  think  that,  if  the  matter  were  fairly  and  properly  brought  before  the 
army  at  large,  our  younger  officers  would  recognise  at  once  the  exten- 
sive range  of  information  which  ought  to  bo  mastered  to  a  considerable 
extent  before  correct  ideas  can  be  entertained  even  upon  merely  profes- 
sional points;  and  thus  the  want  of  a  sufficient  motive  for  further  edu- 
cation would  be  satisfactorily  met. 

Whether  in  peace  or  in  war,  the  officer  who  had  tried  to  mature  his 
judgment  and  cultivate  his  reflective  powers,  other  things  being  equal, 
would  certainly  come  to  the  front,  and  soon  bring  himself  into  notice.  Is 
not  this  a  motive  strong  enough  for  a  military  man? 

The  formation  of  camps  of  instruction  in  various  parte  of  the  United 
Kingdom  is  moat  favourable  for  carrj  ing  out  any  general  scheme  for  the 
education  of  the  officer,  as  the  means  ur  apparatus  necessary  to  be  pro- 
vided could  be  better  obtained  for  a  large  than  for  a  small  number. 

The  instructors  would  also  have  the  advantage  of  illustrating  their 
lessons  by  the  actual  exhibition  of  considerable  bodies  of  men  under 
tuancBUvre.  It  is  possible  also  that  so.-.nd  criticism  in  relation  to  tactics 
and  the  method  of  handling  troops  under  certain  suppositions,  and  of 
occupying  ground,  might  beneficially  re-act  upon  older  officers,  and 
induce  greater  circumspection  and  consideration  in  arranging  for  the 
general  drill  and  raanienvres  of  a  brigade  or  division. 

At  first  I  would  therefore  recommend  that  yoimg  officers  be  brought 
together  for  the  purpose  of  going  through  a  course  of  reading  on  military 
sutgecls,  such  as  strat^^  and  tactics  as  taught  by  the  best  military  writers. 
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If  thtt  aubjecia  oaa  be  treated  in  tbe  langtugM  in  whkh  thiy  we  written, 
so  much  Uie  better,  but  this  at  all  erentg  might  be  putsoed  with  a  few 
who  were  ibimd  oompetent  ood'expneaed  a  vnafa  to  do  ao. 

Special  historiea  should  then  be  aaleoted,  whioh  illmtrate  from  actual 
oampaigia  the  principles  contained  in  the  first  sobjeeti. 

These  histories  will  tonch  upon  the  three  aitaa,  thai  oombinatiatis  and 
employment,  with  the  special  taetics  q£  aaeh  ann. 

Military  topographyt  ai  a  mort  eawntial  deuent  of  instraction  &r  all 
military  men,  will  natonll/  engage  a  good  deal  of  attenticn.  It  fonna  a 
very  attraotive  subject  ior  teadung,  as  it  is  bo  intJmstelj  connected  with 
all  military  morements,  and  the  works  whidi  treat  of  it  in  a  military 
sense  are  profusely  illustrated  with  examples  of  moremoats  of  armies 
guided  OS  well  as  determined  by  the  topc^raphieal  features  of  a  country. 
I  ibiak  that  no  one  could  follow  up  this  subject  for  any  lm^[th  of  time 
without  obtaining  a  large  amount  of  coUateial  knowledge  on  military 
mattws  of  a  most  useful  as  well  as  interesting  nature. 

Flan-drawing  and  field-aketohing,  with  reports  upon  routes  of  oommu- 
oicalioDS,  could  be  azcsedingjy  well  taught  at  the  oampa,  and  their  useful- 
ness and  impoitanoe  jaominently  broo^t  into  notice. 

With  the  latter  should  be  assooiated  soeh  elementary  inibiastion  upon 
geobgy  as  will  enable  an  officer  to  deeoribe  the  features  of  a  coutitry 
correctly,  and  to  give  other  and  valuable  informatioB  dependent  upon  its 
geological  formatiiMi. 

A  knowledge  of  ^e  ordinary  instnunents  em^yed  for  field- aketchii^ 
oan  be  obttuned  willi  little  troable,  and  particularly  if  oombined  wi^ 
out-of-door  practice  at  the  same  ttms. 

The  elements  of  permaBeot  and  field  ItstifioataoB  would  natnraUy  form  ' 
part  <^  such  a  course. 

The  subjects  ennmeiated  are  all  purely  professional,  and  auch  as  can 
be  easily  acquired  by  any  one  who  has  the  will  and  detenninatjcm  to 
make  them  his  study.  It  roDains  now  for  me  to  show  how  this  can  be 
done,  and  to  point  out  those  authors  whom  I  would  reownmcpd  to  be 
read  aitd  studied  on  the  aii  and  hiabuy  of  war. 

Keatricting  myself  still  to  the  campa,  I  will  aa|^>oae  that  military 
libraries  and  rooms  or  halls  for  study,  drawii^,  and  oilier  poipoeesi  are 
eatablished  there. 

Tbeee  means  may  possibly  be  afforded  at  the  pnblic  expense,  and 
should  be  su|^iorted  by  some  small  contribution  iitxa  the  officers  in  camp. 

A  body  of  instructors  could,  I  hare  no  donbt,  be  raised  from  amongst 
the  officers  of  the  three  anna  in  oamp. 

Their  qualifications  however  to  act  as  instructors  should  be  satisfiic- 
torily  inquired  into,  eitlier  tJirough  the  meduim  of  the  SUff  College  or 
through  the  adjutant-general  t^  each  arm. 

The  authorities  might  think  it  adrisable  themselTes  to  nomioate  and 
pay  these  inatructors ;  if  so,  a  great  point  would  be  guned. 

Should  this  however  not  be  the  case,  I  should  thutk  that  any  request 
by  a  body  of  junior  officers  in  camp  to  be  instmcted  as  a  class  is  any 
professional  sul:i)ect  would  meet  with  a  ready  resptKiae  from  some  who 
are  citable  of  imparling  the  requisite  infornwMioa. 

In  ^s  way  a  tN^ianing  would  be  mads,  and  pntliue  gtot^y  broogltt 


oy  Google 


STDMES  RKCOUHBNDED  TO  A  TOUNe  OFFICER.  93 

upon  the  antlioritieB  to  provide  permaQeot  meuu  for  iuslractioD,  Buck  for 
example  as  &re  provided  in  the  French  regimental  sohocJs.  I  will  BUppoee 
that  the  machiaery  ia  by  aome  mesna  or  other  eatabliehed,  srtUlery, 
engineers,  and  staff  officers  furnishing  the  instructors. 

A  class  of  jrouDg  officers  meet  and  settle  to  go  throng  ft  eoDrse  oom- 
prising  the  varions  sabjects  I  have  named. 

The  principal  author  for  seieotion  on  strat^j,  I  would  reootnmend  to  be, 
without  hesitation,  the  Arohjuke  Charles  cf  Austria;  fw,  although  his 
name  does  nol  appear  as  having  reaify  imUsn  the  work  on  strategy  attri- 
buted to  him,  the  work  bears  such  evident  internal  evidenoe  of  ^e  fact, 
that  we  need  not  dispute  it. 

I  would  recommend  this  work  to  be  most  oareftiUy  gone  through,  each 
(^cer  making  a  map  for  himself,  if  possible,  and  foUowii^  step  by  step 
the  whole  course  of  the  campaign,  beginning  with  the  passage  of  the 
Rhine  by  Moreau  at  Eehl,  and  terminating  with  the  siege  by  the  Aus- 
triaas  of  thia  latter  plooe.  I  would  advise,  although  it  might  appear 
tedious,  that  erery  st«^  in  the  opeiatiooa  of  this  master  oampugn  ahould 
be  traced. 

It  will  thus  prove  a  valuabla  lesson,  and  one  which  will  not  sood  be 
effikced  from  the  memory,  besides  giving  moat  interesting  topc^raphioal 
and  geographical  knowledge  of  localities. 

Jojnioi  on  Strat^y  may  also  be  strcmglr  reoommwded,  and  employed 
usefully  in  oonoection  wiik  the  former  work. 

AA«r  studying  the  principles  of  strategy,  and  their  apptioaticm  to  the 
camp^gu  of  1796)  I  would  recommend  tiiat  some  of  Napoleon's  camptugns, 
for  example  his  first  in  Italy,  oommencing  with  the  battle  of  Sfontenotte, 
be  examined  with  reference  to  the  strategy  of  the  campaign,  and  a 
memoir  on  the  subject  drawn  out ;  or  it  would  perhaps  be  as  int^^sting  to 
take  the  camj&igna  of  the  Duke  of  Wellington  in  the  Peninsula,  and  study 
them  in  a  similar  manner. 

Maxwell's  Life  of  the  Duke  of  Wellington  is  a  very  good  work  to  be 
taken  for  this  purpose. 

There  are  numerous  examples  also  to  be  finutd  in  Marlborough's  cam- 
paigns, including  his  &mouB  mwch  tmm  the  Low  Countries  to  the  Danube, 
ending  with  the  battle  of  Blenheim,  which  may  w«ll  serve  as  studies  on 
strategical  combiaationa:  alao  the  Seven  Years'  War.  In  fact,  once  a  stu- 
dent becomes  interested  in  the  study  of  this  higher  branch  of  the  art  of 
war,  the  field  of  leseaiob  opened  out  to  bim  is  inexhaustible. 

For  the  study  of  tactics  there  are  numerous  foreign  authors  from  whom 
good  selecUoua  can  be  made.  It  would  be  well  here  not  to  confine  one- 
setf  too  much  to  one  or  two  aulhora,  but  to  read  several  and  compare 
them. 

A  very  elaborate  work  on  tactics,  containing  a  great  deal  of  informa- 
tion and  general  criticism,  has  been  published  from  the  papers  left  by  the 
Marquis  de  Ternay,  a  French  nobleman  and  refugee  from  the  Revonition 
of  1789.  The  work  has,  I  believe,  been  employed  in  France  as  a  text- 
book at  St.  Cyr,  and  a  high  commendation  is  passed  upon  it  by  M.  Koch, 
who  edits  it,  aa  being  a  work  of  graftt  merit,  wid  contaiiting  just  what  was 
required  to  farm  a  good  text-book  on  taotks,  for  teaching  this  brattch  of 
the  art  of  war. 
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I  think,  to  the  E^lish  reader,  it  will  be  found  ratlier  pedanticAUy 
writteD,  and  its  style  heary  and  too  dogmatic;  bntlalso  think,  from  having 
carefully  read  it,  that  there  ia  much  matter  for  reflection,  and  many  judi- 
cious remarks. 

Jomini  is  much  more  likely  to  interest  as  a  writer,  and  his  range  b  very 
considerable,  extending  throughout  the  Kevolulionaiy  War,  Portions  of 
liis  works  may  be  selected  to  form  a  course  of  reading  on  tactics,  and  par- 
ticularly the  earlier  campaigns  of  Buonaparte  in  Italy,  which  are  conai- 
ilered  as  affi>rding  the  b^t  illustrations  of  the  tactics  of  this  great  master 
iu  the  art  of  war. 

Templehoff,  tlie  historian  of  the  Seven  Years'  War,  and  Decker,  who  has 
written  on  the  same  period  (with  special  reference  to  the  employment  of 
artillery  by  Frederick  the  Great),  together  with  General  Lloyd's  account 
of  the  Seven  Years'  War,  may  also  be  considered  as  valuable  authors. 

This  period  is  well  illustrated  by  the  Battle  of  Minden,  gained  princi- 
pally through  the  instrumentality  of  the  English  infantiy  contingent,  by 
their  bold  attack  on  the  French  cavalry,  the  finest  then  ia  Europe,  and 
showing  that  a  tactical  error  in  the  disposition  of  troops  on  the.  field  of 
battle  may  be  productive  of  the  greatest  disasters.  This  error  was  in 
the  disposition  of  the  French  cavalry,  placed  in  the  centre  of  the  French 
army,  and  not  sufficiently  supported  on  th^  flanks. 

Many  such  errors,  and  the  unfortunate  results  generally  attending  them, 
are  alluded  to  by  the  authors  I  have  named,  and  should  be  specially  ntried 
for  the  information  of  the  student. 

Special  tactics,  such  as  the  tactics  of  the  three  arms  combined,  of  each 
separately,  or  combined  two  and  two,  are  treated  of  in  several  foreign 
works.  The  most  noteworthy  are:  Brunei's  Histoire  d'Artilleiie,  com- 
bining many  notices  upon  the  employment  of  this  arm ;  Decker,  de  I'Ar- 
tillerie  h.  Chevai,  avec  la  Cavalerie ;  Decker,  Trois  Armes';  Fav^,  Trois 
Armes ;  Decker,  Seven  Years'  War,  noticed  above,  as  showing  the  em- 
ployment of  artillery  in  that  war. 

I  know  of  no  English  author  who  has  treated  of  these  subjects  in  a 
similar  way,  and  I  am  therefore  compelled  te  allude  to  foreign  writers. 

Having  read  these  works,  I  can  safely  recommend  them  to  any  one  as 
giving  a  variety  of  most  usefitl  information  on  the  combined  action  of  the 
several  arms.  Thought  and  reflection  cannot  bat  be  stimulated  by  a. 
perusal  of  such  authors. 

To  the  cavalry  officer  I  would  particularly  recommend  the  work  by 
Decker  on  the  employment  of  horse-artillery  and  cavalry.  He  very 
justly  remarks  that  either  arm  is  the  complement  to  the  other,  for,  while 
cav^dry  possesses  the  offensive  and  artillery  the  defensive  element,  the 
union  of  the  two  arms  constitutes  the  perfect  military  body,  having  both 
elements  combined. 

The  first  public  lecture  I  ever  gave,  I  recollect,  was  on  the  subject  of 
the  manoeuvres  of  cavalry  and  horse-artillery,  and  I  found  this  work  in- 
valuable as  a  text-book ;  I  found  that  I  could  make  the  subject,  by  means 
of  plans  and  supposed  positions  of  the  troops,  both  interesting  as  well  as 
improving;  noUiing  could  better  show  the  systematic  handling  of  th^e 
troops,  or  at  all  events  lead  to  correct  views  being  anived  ali,  on  the  sub- 
ject, than  such  a  work. 
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On  the  subject  of  general  military  hiatoiy,  and  military  literature,  I 
voald  not  yiidb.  to  restrict  the  taste  of  any  one  by  limiting  his  choice  to 
particolar  autboTB.  The  best  are  known  pretty  generally,  and  good  selec- 
tions could  be  very  well  made  by  the  officers  instructing. 

Some  officers  would  doubtless  hke  to  re&esh  themselves  by  reading 
Csesar's  Gonunentaiies  again;  the  Chevalier  folard'a  Polybius  would  hi 
within  the  power  of  any  ordinary  French  scholar  to  read. 

V^ietiua  on  the  Military  Customs  of  the  Romans,  would  prove  very 
interesting.  The  student  would  trace  almost  all  the  modem  customs  in 
camp  and  on  the  march  to  the  times  of  the  Komans,  and  discover  that 
General  Crawford's  orders  for  the  Light  Division  in  the  Peninsula  were 
remarkably  similar  to  regulations  in  practice  in  the  Boman  armies. 

However,  it  is  more  than  probable,  that,  valuable  as  such  reading  would 
be,  time  would  hardly  permit  of  its  being  pursued  to  the  exclusion  of  a 
tolerably  complete  course  upon  more  modem  military  history,  relating  to 
operations  on  ground,  and  with  means  and  appliances  with  which  we  are 
acquainted,  and  which  to  a  considerable  extent  have  altered  the  art  of 
war  iu  some  essential  particulan. 

Topc^raphy,  by  means  of  the  weU-known  work  of  La  Yallfe  (which 
treats  of  the  subject  in  a  purely  military  sense),  can  be  made  a  real  means 
for  imparting  extensiTe  mUitary,  as  well  as  general,  information.  The 
work  should  be  read,  at  first,  m  order  to  gain  a  general  knowledge  of 
the  contents,  and  then  employed  as  a  work  of  reference  in  connection 
with  the  study  of  particular  campaigns. 

The  work,  as  published  in  an  abridged  form,  and  translated  by  Colonel 
Jackson,  contains  the  military  topography  of  continental  Europe,  and  as 
such  contains  all  the  information  necessary  for  any  one  studyiog  the 
general  physical  features  of  any  country  in  Europe  with  reference  to 
military  operations  in  that  country.  Of  course,  it  would  be  neoessary, 
ka:  particular  purposes,  to  have  more  detailed  information,  and  this  can 
be  got  by  the  official  maps  of  those  countries ;  but  for  all  educaticmal 
purposes  this  work  is  sufficient. 

At  first,  I  would  commence  by  taking  a  particular  country — France,  for 
example,  which,  as  the  author's  own  country,  is  probably  best  treated  of. 
A  skeleton  map  should  be  drawn,  for  the  purpose  of  filling  in  afterwards 
merely  the  military  topography  of  the  country— via.,  tiie  frontiers  bor- 
dering on  neighbouring  states,  ehowing  the  physical  formation,  the  natural 
and  artificial  obstacles,  water-lineSi  roads,  &o.  The  lines  of  fortified 
places  on  each  side  of  the  frontier  would  be  shown  on  this  map.  Par- 
ticular battle-fields  should  also  be  marked,  as  determining  the  sites  which 
have  been  considered  both  strategetically  as  well  as  tactically  important. 

A  knowledge  of  ancient  history  woiUd  help  the  student  in  attaching 
the  proper  rdative  importance  to  particular  places  which  they  have 
probably  always  borne— such  as  Toulouse,  the  central  point  of  operations 
for  the  defence  of  the  South  of  France,  and  Lyons,  a  similar  point  for  the 
south-eastern  frontier. 

Again,  it  would  be  interesting  to  mark  down  in  difierent  coloured  lines 
the  lines  of  operations  pursued  by  the  various  armies  which  have  invaded 
France,  conmiencing  with  the  invasion  by  the  Prussians  at  the  early  part 
of  the  French  Revolution.     A  map  of  the  above  nature,  carefully  and 
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corr«otlf  drawn,  and  with  all  thia  infbmwtion  iuaerted,  would  give  at  u 
gbuuM  most  vahuUe  and  int«r«ating  mattw  for  a  militai^  man  to  meditate 
apcn.  I  ihali  nflrer  forget  mv  ftelinge  wttan  travelling  thiough  the  Yal 
d'EnieT,  or  the  HiiUenthal,  in  Ok  BlacJc  Foreat,  aA«r  reading  the  stirring 
acoonnt  of  General  Uorsan's  oelebnted  retreat  through  it ;  or  the  interest 
with  which  I  examined  the  feitifioatioiM  of  Rastadt  and  the  eountry 
leading  from  it  np  to  the  d^lw  of  the  Eistsig  Rivftr,  whieh  opwe  a  wajr 
through  the  Blaoh  Votttt  for  an  army  to  reach  the  higher  Duraboi  after 
leadiDg  the  Arofa-Snke  Charki's  aoooont  of  the  ntreat  of  the  Atutiian 
army  foy  thii  roateb 

The  oai^M  study  of  thia  work  would  moat  ceiiainly  induce  the  habit 
of  Btndyii^  coonti^  with  refennce  to  military  nwvemaiitB,  either  for 
t^ensiTe  or  defenuTe  operationa.  The  mind,  aa  well  aa  the  eye,  would 
beoome  educated  to  regard  military  operations  aa  baaed  npoo  an  aoeurate 
knowledge  of  A»  conntry  which  is  to  beoome  the  theatre  of  them,  sad 
hudly  anything  beoome*  in  this  eenae  too  imignifioant  for  the  Military 
topographer^  aatiot,  I  allode  to  this  becnuse  some  not  very  thooghtfnl 
readers  might  be  inclined  to  consider  that  La  Vall^  goee  too  amofa  into 
minntiK  in  hie  details  of  appanatly  insignificant  obstaolee. 

Fi^d-«ketchii^  would  form  a  very  interesting  Bnbjeot,  and  many  officers 
would  soon  beoome  quite  proficients  in  thia  art.  lie  immediate  value  <^ 
aeoh  an  aequirem^it  would  be  reo^nnised  by  all,  and,  togedter  with 
iHatrnotion  in  the  uae  of  the  pocket  sextant  and  priamattc  compass,  would 
eoable  an  officer  to  arrive  very  soc»i  at  the  next  step— viz.,  layii^  down 
and  making  retorts  upm  routes  of  conunTuiioaticni,  with  all  the  oolhUeral 
inibnttaticHi  nsceesary  to  be  foniisbed  to  the  proper  department  which  has 
the  c^MTge  of  ohooaii^  roads  ^ng  which  troops  have  to  marofa  in  aa 
enemy^  eonntry.  The  highest  degree  of  art  ix  this  important  braocb  cd' 
da^  it  whsD  SB  officer  can  manage  to  sketch  rapidly  and  fill  in  his  route 
frun  horseback.  Utis  require*  a  praotiGed  eye  and  steady  hand;  but  it  is 
^  ahuMsAe  poiat  to  be  aimed  at  by  na  officer  iriio  wiabce  to  be  a  pro- 
ficient  in  this  art. 

la  order  to  sketch  gnxmd  ooiratly,  and  gtte  bcaidca  as  con«ct  lafor- 
matko  a>  poeeable,  he  should  be  possessed  ^  soaae  elementary  notions  oa 
geology.  Even  a  study  of  heaps  of  stone  mi  the  road-aides  is  of  servioe, 
aa  indicating  the  nature  of  the  fbmtation  in  the  locality,  mad  giving  also  an 
idea  of  tka  i^obahle  condition  of  the  roads  thenaetves  in  bad  weather,  the 
iafieatlon  being  drawn  &om  the  nature  of  the  materials  used  to  repair  them. 

Every  offioer  who  ha*  not  had  the  advantage  of  a  Sandhurst  or  Wootwid 
coarse  diould  ccmaider  it  a  duty  incumbent  upon  him  to  obtain  a  tolerable 
knowiedige  o£  permanent  and  geld  fl»tifioation,  and  take  every  opportuaity 
of  DMtking  himeetf  perfectly  faiaihar  with  the  details  of  fortified  places, 
and  the  relations  wUch  the  various  works  bear  to  eadi  other  for  deftnsave 
pwvpoaee.  Should  he  travel  oa  the  continMit,  he  will  Sni  nunertMU 
example*  t«  study  from,  and  gain  also  good  notiona  of  the  improvem«nt  in 
fortification  introduced  by  the  German  school  of  late  years. 

With  rM|iect  to  the  periods  of  the  year  to  be  devcied  to  study,  i  would 
r«co«a*«>d  a  AvisioM  similar  lo  what  I  have  described  ia  the  Frcneh 
rsgiiBcntal  scbools,  vis.  the  summer  maam  for  the  ptaetical  Mid  out-of- 
mr  work,  and  the  winter  for  reading,  drawing,  and  Aeorstio)^  exMcisca. 
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Greneral  literature,  and  aubjecta  which,  althongh  not  strictly  profeBBionaJ, 
are  yet  portions  of  every  gentlemaa'a  edacation,  need  not  be  dwelt  upon 
here.     These  moat  be  leil  for  each  one  to  select  for  himself. 

My  object  has  been  to  auggeat  subjecta  for  study  which  bear  directly  on 
the  profeasion  of  a  soldier,  but,  ia  direct  connection  with  all  this,  there 
miut  be  a  cultivation  of  other  qualities,  which  are  no  less  eaaential,  in 
order  to  allow  of  an  oflScer  makiiig  use  of  hie  acquired  knowledge  for  the 
pubhc  benefit.  I  mean  that  ready  deciaioa  of  mind  and  firmness  of  execu- 
tion, which  may  be  called  by  the  ntuoe  irf'promplitiide,  and  which,  together 
with  knowledge — or,  which  is  the  same  thing,  power — goea  far  to  make  a 
perfect  soldi^. 

If  we  think  of  these  two  qualitiea,  viz.  promptitude  and  power,  as 
summing  up  in  a  general  wj  all  that  I  hare  sMd  on  intellectual  and 
phyaicaL  education,  we  shall  see  by  a  process  of  analysis  all  that  ia 
necessary  to  arrive  at  the  possession  of  such  rare  qualities  in  oombiaation. 

A  modem  author,  in  a  work  entitled  "  Horte  Subsecivte,"  gives  au 
amusing  though  forcible  illustration  on  this  very  point.  He  describes  a 
large  dog  who  has  seized  a  small  one  by  the  throat,  and  is  holding  him  in 
spite  of  all  endeavours  to  call  him  off.  Some  one  {m^vosea  to  bite  hia  tail ; 
upon  which  an  individual  steps  out  with  great  alacrity  from  the  crowd, 
and,  seizing  the  tail  of  the  tonmgdog,  bitea  it  with  determination.  For  thia 
act  he  geta  knocked  over,  veiy  properly,  by  the  indignant  owner  of  the  amall 
dog.    Here,  says  the  author,  is  au  eKhibition  o£ promptitude  without  j»OH>«r. 

I  am  afrtud  we  might  also  olasa  in  this  cal^ory  the  charge  of  the 
Light  Brigade  at  Balaclava.  Why  ia  it  that  so  frequently  our  cavalry, 
firom  tlteir  individual  braveiyand  eagerneaa,  have  called  down  upon  them- 
selves just  rebuke  rather  than  praise?  Ia  it  not  owing  to  the  absence  of 
power,  or  knowledge,  which  ahould  curb  raahneas,  and  that  inclinatioD  to 
prompt  action  wM^  that  arm  has  frequently  eshilnted  ? 

In  the  Penissolar  War  it  waa  made  more  than  once  the  occasion  of  very 
strong  orders  on  the  part  of  the  Duke  of  Wellington,  who  reprobated  in  no 
meaaiued  tenna  the  headlong  impetuosity  <^  the  cavalry. 

An  instance  of  this  unfortunate  tendency  is  also  fnrniahed  in  Sir 
Wilham  Napier's  Hiatory  of  the  Conquest  of  Scinde.  At  the  Battle  of 
Hyderabad  the  precipitate  and  entirely  tinauthoriaed  movement  of  the 
cavalry  posted  in  observation  on  the  right  might  have  comprumised  the 
safe^  of  the  entire  army,  I  bring  forward  these  examples,  not  iVom  any 
wish  to  bring  discredit  on  this  moat  gaBHUt  arm  of  the  service,  but  simply 
to  show  that  judgment  based  upon  professional  knowledge  can  alone  be 
productive  of  good  results.  We  may  also  aometlmea  sea  powtr  without 
promptitude,  and  in  either  case  the  loss  of  the  wanting  quality  is  sure  to 
mar  a  man's  uaefulnesa  in  life. 

TheuT  sgsin,  dte  educated  officer  is  ready  for  the  iq^KtrlBoity  when  it 
arrives  and  is  prepared  to  torn  it  to  account.  Tiie  old  saying  ^at  oppor- 
tunity makes  the  man,  is,  I  think,  entirely  wrong,  at  least  as  it  ia  generally 
imdra'atood  and  e»ipk>yed.  Far  nearer  the  truth  would  it  be  to  say  that 
man  mai!4a  tht  oppertututf.  In  this  lies  the  whole  secret  of  suecess  in  life, 
and  frofli  my  ax|i<ai^ice  in  the  work  of  profeMiooal  edueatioiti  and  pretty 
extMuive  deaiing  with  young  uMa  oa  th^  first  ftntfirinji  lif«^  I  caa  safely 
say  that  Hax  rale  lu^  gfiad  HBiversall;. 
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AN  ACCOUNT  OP  A  LEAD-COVEEED  KARRACK   OF   THE 
MIDDLE  AGES. 

B7  LienteDsnt  A.  T.  Wisdds,  H.M.  Indian  Navy,  F.R.G.S.,  P.&.A. 

In  connedjon  with  the  production  of  the  paper  I  have  the  hononr  t« 
read  to  yon  this  evening,  I  feel  it  JR  necessary  to  explain  that  it  was  pre* 
pared  in  its  original  form  exciiisively  for  the  Hociety  of  Antiquaries,  being 
aware  that,  although  the  subject  is  a  curious  and  intereeting  one  in  itself, 
as  a  link  between  tiie  past  and  the  present,  and  apropos  of  one  of  the 
great  leading  qnestions  of  the  day — ships  plated  with  metal,  for  defensiTe 
purposes — ^yet  it  is  merely  a  commnnication  that  wotdd  interest  «iy  circle, 
though  perhaps  more  peculiarly  antiquaries,     I  here  meui  tbat  Uiere  is 
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nothing  practical  to  be  derired  from  it,  and,  sa  we  are  Bccnirtomed  in  this 
Institation  to  endeavour  to  extract  what  honej  we  can  from  the  papera 
tiiat  are  read  and  queetiona  discossed  in  this  room,  in  tiie  way  of  addition 
to  oar  stock  of  information  on  the  Tarioiis  i«oicntilic  topics  laid  before  w, 
I  must  deprecate  the  criticism  to  which  I  Khuold  naturallj  be  e.\|iu8ed,  if 
I  volunteered  the  subject  as  one  of  real  scientific  and  practical  import ;  but 
this  being  conceded  me  (and  I  shall  accept  it  with  gratitude),  I  laj  the 
matter  before  jou  with  die  greater  confidence  as  a  cniious  and  interesting 
one,  from  whidi,  bj  an  afl«r  arrangement,  since  the  first  prodnction  of  the 
paper,  I  trust  we  may  make  some  practical  dednctiomi.  Its  more  appro- 
priate place,  I  believe,  would  have  been  as  a  sort  of  preliminary  paper, 
spliced  on  to  Captain  Halst«d'B  lectures  of  last  year,  and  I  did  indeed  offer 
to  place  it  at  hia  disposal,  bnt  he  very  kindly  seemed  to  think  i(  was  worth 
working  up  int«  a  special  paper,  which  led  to  my  laying  it  before  Ifae 
Council.  Since  then,  in  retnm  for  the  consideration  it  received,  and  which 
has  led  to  the  reading  this  night,  I  have  endeavoured  to  render  it  more 
worthy  of  your  attention,  by  attempting  to  derive  something  of  practical 
benefit  from  the  shrewd  scientific  nautical  ideas  of  the  Knights  of  St.  John,  in  ■ 
1 530,  by  means  of  some  experiments  I  have  recently  made  on  the  resistance 
of  lead  to  ritle  balls,  as  compared  with  that  of  wrought-iron  plates,  which, 
with  the  permission  of  the  Chair,  I  shall  be  happy  to  lay  before  yon. 

Before  proceeding  to  read  the  paper  I  most  also  renuu^  that,  as  is  ofren 
the  case,  I  stumbled  upon  the  subject  by  mere  accident,  while  looking 
over  a  venerable  volnme,  in  company  with  my  friend  Sir  0.  Bowyer, 
who  directed  my  attention,  as  one  naturally  interested  in  naval  matters,  to 
an  account  of  the  squadron  fitt«d  out  by  the  Knights  of  St.  John  o( 
Jerusalem,  to  operate,  in  conjunction  with  the  forces  of  the  Emperor 
Charles  Y.,  against  Barbaroesa,  at  the  siege  of  Tunis,  On  going  deeper 
into  the  matter,  the  account  became  so  interesting,  and  some  of  the  details 
approached  so  curiously  to  an  engrossing  theme  of  discussion  and  argu- 
ment of  the  present  day.  that  I  really  thought  it  worth  introduring  to  the 
notice  of  the  Society  of  Antiquaries,  to  which  I  belong,  and  the  paper  was 
drawn  up,  and  read  accordingly. 

I  therefore  crave  yonr  indulgence  to  let  the  fiicts  speak  for  themselves ; 
the  literal  translation  is  rigidly  adhered  to — I  have  not  attempted  to 
strain  points  or  ornament  the  details  in  any  way. 

After  all,  it  is  bnt  drawing  a  parallel  between  two  eras  of  ship-building, 
the  very  earliest  and  tiie  very  latest — I  here  mean  war-ships  carrying  heavy 
artillery — in  bringing  the  sixteenth  and  nineteenth  centuries,  the  years  1535 
and  18G1,  into  a  little  closer  contact,  in  point  of  nautical  invention  and 
contrivance,  than  one  would  suppose  possihle ;  in  point  of  fact,  I  am  about 
to  introduce  the  crack  ship  of  the  Knights  of  St.  John  of  Jerusalem — the 
"  Santa  Anna,"  of  about  1,700  tons,builtat  Nice  about  1530,  to  our  Admi- 
ralty iixin-sheathed  crack  ships  of  1862,  and  to  trace  in  the  description 
some  curious  points  of  uialogy— this  is  all  I  venture  to  proffer,  and  I  trust 
these  p^nnts  will  in  some  measure  interest  yon. 

The  work  from  which  I  have  mode  the  extract,  the  translation  of  which 
I  shall  have  the  honour  to  read  to  yon  to-night,  was  written  and  published 
towards  the  end  of  the  i«ign  of  onr  Queen  Elizabeth,  or  about  1594.  It 
is  entitled,    "  Dell'   latoria  della  Sacra  Beligione  ed  Dlustrissima  MiUtia 
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di  Ban  Giomnii  OieroaolimiUBO  di  jBcomo  Bodo,"  and  ii  dedicated  to 
HoDaeigneur  do  Wignnconrt,  Grand  Hastor  of  die  Order. 

The  author,  Jaoomo  Boeio  (who,  by  the  way,  in  the  translation  of  tliie 
very  work  by  BojaeSt,  pabliehed  at  Ljons  in  1612,  is  miscalled  Antonio 
Boeio),  was  a  knight  of  the  order,  and  it  wonld  seem  quite  devoted  to  its 
intKreste,  m  he  appears  to  have  entered  eon  amort  into  the  task  he 
imposed  apon  himself  of  writing  with  great  detail  tbe  history  of  the  Sacred 
Order  to  which  he  belonged,  the  prodnce  of  his  exertions  being  Tery  toIu- 
minons,  extending  to  three  lai^e  Tolnmes,  containing  much  cnrioos  infor- 
mation upon  the  history  and  proceedings  and  the  military  and  pcditical 
inflnence  of  the  Order  of  St.  John  np  to  the  year  1591. 

The  debul  in  which  he  indnlges  will  be  clearly  shom  in  his  deecription 
of  the  Karrack,  prerioosly  to  entering  upon  which,  however,  I  will,  with 
your  permission,  and  as  briefly  as  possible,  lay  before  yon  the  circnmstances 
^at  introduce  her  upon  the  scene. 

It  is  the  month  of  Jnly,  a.d.  1535.  Mnley  Assem,  the  dethroned  king 
of  Tunis,  has  made  an  appeal  to  the  Emperor  Charles  V.  of  Qermanj, 
'  imploring  him  to  esponse  Iub  canse  against  the  nsRrper  Barbarossa.  The 
Emperor,  excited  more  probably  by  the  eclat  of  the  thing,  and  the  prestige 
he  wonld  attain,  if  snccessfhl,  in  Enrope,  than  for  any  particidar  sympathy 
with  Mnley  Assem,  has  yielded  to  his  entreaties,  and  with  a  spleadidly- 
organised  force  set  sail  frtHn  the  port  of  rendezvons,  Cagliana,  in  Sardinia, 
cm  the  16t}i. 

The  fleet  consisted  of  nearly  500  vessels,  Flemish,  Portognese,  Genoese, 
and  a  squadron  fitted  ont  by  the  Knights  of  St.  John  (always  ready  to 
engage  the  infidel),  first  and  foremost  among  whose  ships  is  onr  karrack, 
the  "  Santa  Anna," 

This  formidable  expedition  was  under  the  command  in  chief  of  the 
celebrated  Andrew  Doria,  tlie  most  celebrated  naval  officer  of  the  age, 
who  was  appointed  High  Adniiral  of  the  Fleet,  and  carried  on  board 
30,000  regular  troops,  the  flower  of  the  regular  armies  of  Christondom. 
The  expedition  arrived  in  the  Bay  of  Tunis  after  a  few  days'  prosperous 
voyage  ;  the  troops  were  landed  without  oppositjon,  and  the  great  fort  of 
Goletta,  which  commands  the  Bay  of  Tnnis,  was  immediatoly  invested  by 
land  and  sea.  This  fort  of  Goletto  had  been  strongly  fortified  by  Bar- 
barossa at  a  vast  expense,  and  he  trusted  chiefly  to  its  strength  and  a 
body  of  Turkish  soldiers,  armed  and  disciplined  after  the  Eopopean 
manner,  fw  any  chance  of  enccess  agaimt  the  veteran  forces  of  the 
Emperor.  To  give  an  adequate  idea  of  its  strength,  it  may  he  stated  that 
300  cannon  of  large  calibre,  mostly  of  braes,  were  mounted  on  the  ram- 
parts— a  prodigious  number  for  that  age,  and  s  striking  proof  of  the  power 
of  Barbarossa  and  the  greatness  of  his  preparations.  It  ia  the  more 
necessaiy  for  my  purpose  to  call  attention  to  the  armament  of  this  fort,  ae 
will  be  seen  hereafter,  aa  for  several  days  its  formidable  batteries  played 
npon  the  invading  force  by  land  and  sea.  However,  all  these  prepara- 
tions were  of  no  avail,  the  breaches  soon  became  practicable ;  the  fleet,  with 
the  great  karrack  holding  a  conapicnons  position  and  gallantly  playing 
her  part,  battered  the  fortifications  with  great  fnry  and  success ;  and  on 
the  25th  July,  only  nine  days  from  the  fleet  leaving  Sardinia,  a  general 
assault  was  given  on  all  sides  at  once,  and  the  place  taken  by  storm. 
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I  haye  oompikd  tliis  account  from  hifltoriw  of  the  fieriod,  more  pnHJeu- 
laAj  RobertBOu's  "  Cbarlee  V.,"  whidi  agree  in  ijl  main  points  witk 
our  author,  though  he  naturally  enters  more  psrticularl;  into  the  epetaal 
achicTements  of  the  kuighte  ot  the  order  and  of  their  squadron. 

We  therefore  find  this  great  Caraoca  della  Reli^ne,  the  "  Santa 
Anna,"  laying  off  the  poi-t  of  Tunis,  at  the  ead  of  July,  1596,  and  most 
probably  repuring  damages  in  company  with  the  rest  of  the  fleet,  after 
the  bombardment.  And  I  take  up  our  author's  aoconnt  at  the  point  where 
the  recently  restored  King,  Muley  ABsem,  attracted  by  cnrioeity  to  see  the 
galley  which  had  exhibited  such  prowess,  and  from  her  site,  fittings,  and 
armaments,  was  the  wonder  of  the  day,  proceeds  on  buard  to  visit  her ; 
and  the  following  translation  describes  her  appearance. 

Literal  Translation. 
"  And  he  (Muley  Assem)  having  seen  the  karrack  of  the  Beligione, 
which  caused  him  great  wonder  from  her  external  i^pearance,  became 
desirous,  above  all  things,  of  being  condacted  on  board  her,  and  to  be 
shown  her  internal  arrangements,  which  was  carried  into  effect,  and  be 
was  introduced  on  board  by  the  hailiff  (a  Grand  Croes  of  the  Older)  and 
the  Captain  Touchbceuf,  and  received  with  all  due  honours  and  cere- 
monies and  a  salute  of  artilleiy,  as  became  his  rank. 
"  And  having  returned  on  shore,  he  reported  to  the  Emperor  the  wonders 
he  had  seen,  and  that  he  believed  he  had  never  before  seen  anything  so 
astonishing. 

"  And,  so  much  he  said  that  he  caused  the  Emperor  (who,  it  seems,  had 
never  been  on  board)  to  desire  to  visit  her  himself,  which  he  shortly 
afterwards  did  before  he  left  the  army.  As  it  has  been  already  said  (in 
a  former  part  of  the  book),  she  had  been  already  visited  as  the  wonder  of 
the  age  by  the  Court  of  France,  so  that  it  appears  CMivenient  in  this 
place  to  give  some  account  of  her  marvels,  for,  independently  even  of  the 
stupendotis  size  of  her  anchors,  masts,  stoutness  of  rigging,  admirable 
machinery,  and  other  appurtenances  of  her  fittings,  this  karrack  waa  a 
superb  and  mighty  vessel  of  war,  and  would  carry  ammunition  and  pro- 
visions for  a  six  months'  cruise  at  sea,  and  was  capable  of  carrying  a  much 
greater  freight  than  the  karrack  Grinialda,  which,  when  near  her,  seemed 
to  be,  so  to  speak,  in  point  of  size,  her  daughter,  and  yet  she  had  taken 
on  board  in  Xiarca  more  than  40,000  sslmi  grosse  of  wheat  of  the 
measure  of  Byracnse ;  and  the  other  galleys,  having  often  had  occasion 
to  approach  her,  for  the  purpose  of  spealong  her,  &e  loftiest  of  their 
spars  barely  approached  within  a  foot  of  her  great  poop.  She  had  ax 
decks  (of  whidi  two  were  under  water),  all  sheathed  with  lead  and  bolted 
with  brass,  which  does  not  consume  lead  as  iron  does,  and,  thus  con- 
''  stmcted,  it  was  impossible  to  sink  her,  although  all  the  artillery  of  a  fleet 
"  were  fired  against  her.  Her  huge  mainmast  was  made  in  pieces,  and  of 
such  size  six  men  could  not  embrace  it.  She  had  three  tops,  one  above 
another,  topmast  above  topmast,  and  constmcted  not  merely  for  conve- 
nience of  setting  the  sails,  but  also  to  mount  small  pieces  of  artillery, 
which  she  always  carried.  Her  Umbers  were  so  stiong  and  thick,  that 
having  been  many  times  engaged,  and  received  much  cannonading,  she 
was  never  pierced  below  the  bulwarks. 
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"  Old  men  still  relate  as  a  wonder  that  at  the  time  of  her  conatniction  a 
"  great  pestilence  and  mortality  occurred  at  Nice,  and  caused  bo  great  an 
"  infection  of  the  air  that  even  birds  that  passed  orer  frequently  fell  dead, 
"  jet  no  one  perished  among  aU  the  men  who  were  employed  in  tlie 
"  karrack  on  account  of  the  great  Sret)  made  on  the  shore,  to  carry  on  the 
"  works  of  iron,  pitching,  smelting,  forging  bolte,  &c. 

"  She  had  a  large  and  spacious  chapel  dedicat«d  to  her  name,  Santa 
"  Anna,  also  an  armoury  fully  eqnipped  with  every  sort  of  arm,  ofTensive 
"  and  defensive,  for  600  men.  Also  a  reception  hall,  with  inner  rooms  or 
"  cabins,  for  the  use  of  the  Grand  Master  and  Lords  of  the  Conncil,  and  a 
"  refectory  wbere  the  knights  eat,  fitted  np  with  all  necessary  accommodation, 
"  lockers  for  piste,  and  table  furniture.  All  her  officers,  who  were  donble 
"  in  number,  had  convement  berths.  She  had  varions  lodges  and  galleries 
"  round  the  poop,  and  chests  and  boxes  full  of  earth,  wherein  were  planted 
"  cypresses  and  divers  other  trees  and  flowering  sbrabs  after  tbe  fashion  of  a 
"  garden,  small  bnt  beautiAd.  No  one  on  board  was  obliged  to  eat  biscuit. 
"  as  there  was  a  constant  supply  of  fresh  bread,  for  she  had  the  convenience 
"  of  hand-mills  and  ovens,  capable  of  turning  out  two  salmi  of  bread  at 
"  each  batch.     There  was  also  no  lack  of  abundance  of  sweet  water. 

"  She  carried  a  blacksmith's  forge,  so  convenient  for  all  purposes,  that 
"  three  master  blacksmiths  were  generally  employed  night  and  day,  and 
"  wrought  with  the  same  facility  as  if  they  were  on  land. 

"  She  was  entirely  sheathed  with  lead  from  the  bidwsrks  downwards,  and 
"  below  the  water-Une  bolted  with  brass  bolts,  whereby  she  was  rendered 
"  so  water-tight  it  was  never  necessary  to  pump  the  hold  out,  except  on 
"  account  of  water  which  might  have  entered  &om  above. 

"  But  all  her  wonders  and  novelties  were  surpassed  by  the  number  and  size 
"  of  her  columbines  and  heavy  artillery,  which  were  mounted  on  her  upper 
"  decks,  poop,  forecastle,  and  waist,  to  the  number  of  50  pieces,  besides  an 
"  immense  number  of  pieces  of  lesser  ordnance,  of  every  size  and  calibre ; 
"  and  she  was  marvellously  furnished  with  every  convenience  for  the  gunners 
"  who  worked  them. 

"  Lastly,  to  crown  the  perfection  of  this  admirable  floating  fortress,  she 
"  was  very  fleet  and  manageable  under  sail,  and  easily  worked,  and  in  point 
"  of  ornament  was  decorated  with  many  beautiful  paintings,  and  numerous 
"  pendants  and  flags.  She  carried  three  great  lanthoms  and  a  band  of 
"  music  of  trumpets  and  clarions.  Her  crew  alone  consisted  of  300  men,  con- 
"  stantly  on  board.  She  carried  two  great  boats  of  15  benches  hoisted  up 
''  to  her  poop,  and  beside  these  flve  others,  and  with  these  she  had  many 
"  times  captured  Turkish  galleons." 

There  are  several  points  about  this  curious  description  of  considerable 
interest  to  a  professional  man,  and  to  which  I  will  briefly  allude  presently ; 
but  the  main  one  is  obviously  that  bearing  upon  the  topic  of  the  day,  i.e. 
the  metal  plating  with  which  the  sides  of  this  huge  vessel  were  covered.  I 
submit  to  you  that  this  karrack,  "  Santa  Anna,"  was  the  "  Warrior"  of 
the  period.  Built  at  Nice  abont  1530,  at  the  expense  of  the  Knights  of 
St,  John,  all  the  mechanical  skill  of  the  age  appears  to  have  been  lavished 
on  her  construction. 

It  certainly  appears  from  the  description  I  have  just  read,  that  the 
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method  of  completely  sheathing  her  with  lead  over  thick  timbers,  below 
the  opire  morte  or  bnlwarkn,  is  especially  bronght  to  notice,  and  com- 
mented on,  as  a  norelty.     It  was,  no  donbt,  quite  a  new  experiment. 

That  this  sheathing  or  plating  was  manifestly  intended  for  defensive 
purposes,  appears  by  its  having  been  applied  Ui  the  sides  nf  the  shi|t 
immediately  below  the  said  opire  morte,  or  bulwarks,  anil  over  the  whole 
of  the  surface  of  her  four  decks,  between  the  lower  part  of  the  bulwarks 
and  the  water-line,  and  thence  continued  below  the  surface  of  the  wat^-r, 
with  this  difference,  that  brass  bolts  were  nsed  below  the  water-line,  to 
counteract  the  action  of  the  water.  This  circnmstance  shows  the  great 
forethought  and  general  attention  pud  to  the  constmction  of  this  galley, 
as  I  will  presently  show  that  200  years  later  scarcely  a  ship  of  the  British 
Navy  was  sheathed  at  all,  and  when  so  sheaUied  iron  bolts  were  used  for  a 
considerable  period.  But  to  return  t«  the  up[>er  jilating.  Our  author  ex- 
pressly states,  that  so  defended  it  "  was  impossible  to  sink  her,  although  all 
the  artillery  of  a  fleet  were  fired  against  her;"  also,  that,  having  been  many 
times  engaged,  and  received  much  cannonading,  she  was  never  pierced 
below  the  bulwarks.  It  has  been  already  shown  that  she  must  have  been 
exposed  to  a  very  heavy  fire  from  the  formidable  batteries  of  Goletta,  and 
no  doubt  the  battering  she  there  received  is  included.  All  I  wish  to  do 
is  to  make  my  case  out,  that  a  metal-sheatbed  vessel  of  war  did  exist  at 
this  early  date ;  that  she  was  impenetrable  to  the  artillery  of  the  period ; 
and,  consequently,  she  answered  the  purpose  of  her  designers,  as  we  only 
hope  our  fiitnre  iron  fleet  will,  constructed  by  Messrs.  Scott  Russell, 
Samuda,  &c.,  whom  I  heard  so  eloquently  advocating  the  great  cause  of  iron 
versus  wood  the  other  day  at  the  Society  of  Arts.  With  regard  to  the 
sheathing  below  the  water-line,  it  is  a  fact  that  no  ship  of  our  Navy  was 
ever  sheathed  at  all  before  the  year  17G1,  230  years  after  the  date  I  have 
been  speaking  of.  I  find  in  the  various  records  of  the  Royal  Navy,  that 
copper  sheatUng  was  applied  first  by  way  of  experiment  to  a  32-gun  frigate, 
the  "  Alarm,"  in  November  of  that  year.  There  was  great  prejudice,  aa 
usual,  against  the  iimovation,  and  it  was  not  till  1764,  in  die  month  of 
April,  that  the  operation  was  repeated  in  the  "  Dolphin,"  of  24  guns.  It 
was  not  till  the  Revolutionary  War  in  1 783  that  this  important  principle  was 
carried  out  in  all  the  ships  of  the  service ;  hut  mark,  during  all  this  time 
iron  bo1t«  were  nsed.  Apropos  of  the  brass  bolting  of  the  sheathing  of 
our  karrack  (brass  being,  to  all  int«nts  and  purposes,  the  same  as  copper 
on  non-lx>rrosive  grounds),  I  find  the  following  extraordinarily  apposite 
remarks  in  "  James's  Naval  History "  :  — "  In  November,  1783,  after 
various  vain  attempts  to  counteract  the  effects  of  the  copper  sheathing 
upon  the  iron  bolts,  it  was  ordered  that  copper  holts  should  in  future  be 
used  under  the  load-draft  of  water  in  all  the  ships  of  the  Navy." 

There  are  many  remarkable  features  in  the  equipment  of  this  extraor- 
dinary vessel  of  war,  showing  a  great  advance  in  the  age,  for  it  must  he 
observed  that  before  this  period  ships  carried  no  porthole  guns,  or,  indeed, 
more  than  one  mast.  What  her  tonnage  was  is  impossible  to  say  with 
any  degree  of  accuracy.  From  the  description  of  a  painting  of  her  that 
exists  on  the  walls  of  the  Palazzo  of  the  Knights  of  Malta  at  Rome, 
I  am  inclined  to  think  she  must  have  closely  resembled  her  contemporary 
of  England,  the  "Henri  Grace  de  Sieu,"  built  at  Eritb  in  1515,  hut 
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abont  500  tons  Ui^r,  uid  probtU;  ovrjing  two  loore  decks.  It  is  not 
quite  clear  to  me  how  our  author  reckons  big  nomber  of  decks  ;  and  pos- 
sibly the  two  half-decks  of  the  poop  and  forecastle,  coiresponding  to  those  in 
the  accompanyia^  pictnte  of  the  "  Henri  Grace  de  Dien,"  might  be  meant. 

I  find,  by  way  of  compariaon,  the  crew  of  the  "  Henri  Grace  de  Dieu  " 
consisted  of  350  soldiers,  300  marines,  and  50  gmmers — about  700  full 
complement ;  so  our  karisck,  t^  the  proTisfon  made  iu  her  armomy,  must 
have  carried  500  fighting  men,  besides  her  wo^ng  crew  of  300,  and  th« 
knights  of  conditioa  and  their  establishment— in  aU,  no  doubt,  exceeding 
1,000  men  of  all  lanks. 

Her  armament  consisted,  it  is  certain,  of  60  heaTy  guns  of  one  calibre, 
the  "  innumerable  "  mnltitade  of  other  pieces  being  swivels — murdering- 
peces  as  they  were  then  called— falcons,  aakers,  and  divers  other  pieces  of 
strange  nomeuclatore.* 

With  regard  to  her  mainmast  and  its  enormous  size,  I  have  no  hesita- 
tion in  saying  that  it  was  probably  one  of  the  first  built  spars  that  was 
ever  made ;  it  is  stated  distinctly  to  have  been  made  in  pieces ;  indeed,  a 
spar  of  such  magnitnde,  if  described  correctly,  could  not  be  otjierwise,  as 
no  tree  could  have  supplied  it.  I  have  consulted  rarions  works  on  mast- 
making,  and  early  shipwright  works  in  the  dockyards  of  England,  bnt  can 
get  no  decided  infonnatjon  as  to  when  built  spars  came  into  general  use 
beyond  the  middle  of  the  seventeenth  century,  when  there  is  no  doubt  they 
were  generally  used.  Of  conrse  the  luventdou  refers  itself  to  a  time  when 
ships  increased  in  magnitude,  and  proportionate  spars  were  required  ;  but, 

*  TbB  HlNBi. — The  drawing  of  tbe  "  Henri,"  exhibited  this  evening,  ii  re-drawn  trom 
the  Pep^sian  Collectkin,  in  Magdalene  CoUege  library,  Cambridge,  and  I  have  re-diawn  her 
on  rather  a  large  scale,  as  I  tiiink  ^e  moHt  be  something  ot  the  build  of  the  harrack.  In 
Durieh'a  "  Hemoin  of  the  H»rj,"  he  saji,  ■'  In  tfaeae  daja  (liiteeoth  oentorj),  since  tht 
aliange  of  weapons  of  fight,  KiugHeorj  VIII.  making  use  of  Ilaliiu  shipwrights,  and  eaeon. 
raging  his  own  people  to  boild  strong  ships  of  war,  ta  etrrj  great  ordnance,  by  that  meani 
established  a  puissant  Navj."  Consequently  it  is  highly  probable  that  the  "  Henri  Gnee 
de  Uieu  "  was  built  upon  an  Italian  model,  and,  being  more  of  a  show  ship  than  for  work, 
had  more  incnmbnnoes  given  hei  in  tbe  wajr  of  poop  and  foreoaatle.  It  is  impoMible  tbat 
a  thing  like  chat  could  have  knocked  about  the  Hediterraoean  as  this  karrack  ia  reported 
to  have  done  j  and  Che  "  Henri "  cerCainly  never  put  to  sea,  except,  it  la  supposed,  on  one 
occaiion.     She  may  be  the  ship  that  took  Henry  Till,  over  to  France  in  Ma;,  I52l>. 

In  oUier  respeoU,  and  judging  frrnn  the  description  J  have  read  to  you,  we  may  sup- 
pose the  arrangement  of  the  det^s  to  be  much  on  Uie  ume  model. 

Her  armament  front  the  original  MS.  ii  very  eurions,  and  throws  some  li^t  od  the 
naval  equipments  of  the  period  : —  • 

"Qooneaot  Brsss. — Cannons,  4  ;  demiditto,  3;  culvwyna,  4  j  demi  enlveiyns,  2; 
sakers,  4  ;  cannon  peren,  2  ;  bwcons,  2. 

"  Gonnes  of  Iron. — Port  peoys,  14;  sljngs,  t ;  demi  alyngs,  3;  fbwiers,  8;  haeeays, 
60  ;  toppe  paoee,  3 ;  hayle  shot  peoea,  40 ;  hand  gonnei  complete,  100.'' 

A  cannon,  or  cannon  royal,  was  a  60-poander ;  a  demi  ditto,  32-pailTider ;  cannon 
petronel,  24-pounder. 

Charnock  remarks,  with  reference  to  the  nnmber  of  these  guns,  that  a  great  many  of 
them  were  of  a  very  small  calibre,  and  indeed  would  be  called  nothing  more  than  awiveli 
in  these  days,  carrying  a  pound  or  a  pound  and  a  half  ball.  The  "  Henri,"  which 
according  to  report  might  be  sniqioaed  to  luve  oanied  122  pieces  of  oannoD,  bad  not 
more  than  34,  acoordtng  to  the  modem  acceptation  of  the  term,  tbat  could  be  properly 
80  called.— A.T.W. 

The  plate  now  ^ven  Is  from  a  punting  by  Holbein  himielf  of  Uie  *'  Henri  Qrnce  de 
Uieu,"  and  may  therefore  be  oonudsied  aa  authentic)  it  diAra  in  Mtne  reqiecti  Arom  tbe 
sketch  In  tbe  Fepjriu  CoUecfoB,— Ev. 
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in  nj  case,  I  tttink  I  can  daim  tea  the  karra^'B  ardiitecta  the  hooonr  of 
being  the  originatora,  of  certainlj  the  first  in  the  field. 

The  last  point  of  intereat  about  her  which  I  will  mentioti  is  a  rather  im- 
pbrtant  Mte,  for  it  touches  upon,  provieian  for  the  inner  man — the  naatical 
Btomaoh  of  the  period.  This  redoabtable  galley  was  so  well  provided  with 
ovena,  that  ahe  turned  out  daily  enough  fresh  bread  for  all  hands.  What 
a  UesBiDg  I-— I  speak  feelingly  myself,  having  been  fed  on  biacnit  for  many 
a  long  day  since  the  year  1844,  so  I  envy  these  lucky  sea-doge  of  1530 
proportionately.  I  think  Anson  would  scarcely  have  lost  so  many  men  in 
the  old  "  Centurion,"  200  years  lat«r,  from  scurry  and  other  diseases,  if 
she  had  been  fitted  ont  somewhat  after  the  fashion  of  this  "  Santa  Anna ;" 
for  it  it  notorious,  the  wants  and  comforts  of  the  seamen  of  our  Nary 
were  frightfully  disregarded  100  years  ago.  1  need  only  refer  to  Smollett's 
accounts  of  a  man-of-war  in  Oeotge  II. 's  time. 

A  piotnre  of  the  karrack  exists,  punted  !n  panel,  on  the  walls  of  a  room 
in  the  palaee  of  tiie  order  at  Rome,  and  I  regret  that  it  has  been  impos- 
sible for  me  to  procnre  an  illustration  of  her ;  but,  from  all  accounts  I 
can  gather  of  the  painting,  she  resembles  the  "  Henri  Grace  de  Dien." 

l^ere  are  many  points  about  her  construction  and  equipment  which 
would  be  amusing  to  discnss  in  a  naval  coterie,  but  which  I  will  not  enter 
further  into,  as  they  do  not  bear  upon  the  main  point ;  but  I  really  do 
tiunk,  by  way  of  conclusion,  tJiat,  taking  all  these  facts  1  hare  laid  before 
you  into  consideration— of  conrse  allowing  for  a  little  ejcaggeration  of  tone 
arising  from  the  enthueiaam  of  the  author,  an  enthusiast  for  the  interests 
of  his  order,  or  anything  touching  the  dignity  thereof,  but  otherwise  an 
honest  and  unimpeachable  writer,— the  subject  is  worthy  of  notice,  merely 
from  its  BssodationB.  We  all  know  in  the  course  of  miscellaneous  reading 
how  oddly  we  tumble  upon  passages  that  throw  a  light  upon  apparent 
unmeaning  nomenclatures,  a  lustre  upon  some  obserrance  still  kept  up 
but  forgotten  in  origin,  that  a  thrill  of  interest  is  awakened  almost  in- 
Tolnntuily  in  our  hearts  as  such  light  breaks  in  upon  us ;  where  could  I,  in 
the  place  where  I  Btand,  illustrate  this  more  appropriately  than  by  instandng 
a  vety  matter-of-fact  spot,  only  a  few  score  yards  ofi'  ?  We  step  from  our  cabs 
and  omnibuses  at  Charing  Cross,  and  proceed  on  our  Tarions  routes  of 
duty  or  pleasure.  We  never  give  much  thought  about  the  place  or  matter, 
except  Uiat  our  old  historic^  reminiscences  recall  the  frmend  cortege  of 
Qoeen  !E]leanor  and  the  various  crosses  erected  by  good  King  Edward; 
but  here  the  very  name  is  significant  in  the  last  and  most  hallowed  resting- 
place;  and,  in  tiw  mellow  radiance  of  the  light  of  archteology,  prosaic  old 
Charing  disappears,  and  La  Croix  de  la  chere  Reine  stands  forth  in  a 
halo  of  domestic  aSocticm,  a  memento  for  ever,  while  London  endurea,  of 
the  conjugal  love  which  hallows  the  last  resting-place  of  "  the  dear  Queen." 
May  we  shortly  hope  to  see  another  more  substantial  and  enduring  monu- 
ment raised  in  our  metropolis  to  the  memory  of  one  lately  withdrawn  from 
the  same  high  station,  where  he  shone  as  a  star  m  onr  social  firmament, 
who  has  passed  from  amongst  us  since  this  paper  was  written,  and  whose 
loss  to  this  and  all  literary  and  scientif.c  institatdons  was  so  eloquently 
deplored  by  our  gidlant  Cbaimuin  at  our  first  evening  meeting. 

Pardon  Uie  apparent  digression  while  I  make  the  apphcation.  Even  so 
it  is  in  tluB  matter-of-fiKt  age.     I  Bubmit  tiiat  it  is  worthy  of  notice — a 
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remarkable  fact— that  whikt  in  thin  ;ear  of  grace  (1861-2)  all  England 
is  ringing  with  the  great  discnasion,  Iron  vtrmts  Wood,  as  applied  to  vessels 
of  war,  and  the  merits  of  plated  ships  and  invulnerable  rams,  &e.,  are 
warmly  canvassed  at  every  bcartli,  aud  in  truth  become  very  "  household 
words," — it  is  a  remarkable  fact,  and  one  that  biings  home  this  very  topic 
of  the  day  tu  us  as  a  nautical  nation,  always  keenly  alive  to  improvements 
in  nantical  science,  or  anything,  indeed,  touching  npon  naval  matters, 
whether  in  their  own  or  any  other  country,  that  325  years  ago,  and  con- 
temporary with  the  first  ship  of  the  British  Royal  Navy,  properly  so  called, 
that  ever  monnted  a  gim,  a  great  vessel  of  war  did  exist,  of  which  few  of 
us,  I  may  fairly  suppose,  ever  heard,  sfaeathed  with  metal,  her  sideR 
impenetrable  to  the  artillery  of  the  day,  bra6s-fast«ned,  fitted  willi  every 
convenience,  carrying  provisions  for  six  months,  baking  her  own  fresh 
bread  day  by  day  for  a  crew  of  certainly  900  to  1,000  men  and  officers, 
also  fitted  with  made  Bpars  and  other  improvements  generally  considered 
of  mnch  later  introduction.  I  must,  in  conclusion,  make  these  facts  my 
apology  for  coming  at  all  before  you,  and  really  I  think  they  would  seem 
to  justify  the  old  adage  that  "  there  is  nothing  new  nnder  the  sim." 

The  only  fact  of  real  practical  import  to  us  in  the  cnrions  description  of 
this  karrack,  ia  that  of  her  being  caaed  with  lead,  and  that  this  lead,  over- 
laying thick  timbers,  resisted  the  fire  of  the  artillery  of  the  period ;  and  this 
leads  us  naturally  to  ask  ourselves,  presuming  all  this  to  be  true,  and 
there  seems  no  reason  to  doubt  it,  what  are  tbe  properties  of  lead  as  a 
resisting  medimn,  and  why  may  it  not  be  rendered  available  for  the 
same  purpose  at  the  present  day  ?  It  is  only  just  that  a  subject  of  tiiis 
kind  shoidd  be  ventilated,  as  it  might  posssibly  prove  of  great  importance; 
but,  although  much  interested  in  the  matter,  it  never  occmred  to  me  till 
very  lately  that  I  shonld  myself  be  the  means  of  introdacing  it  publicly. 
Many  scientific  men,  and  men,  too,  who  have  had  their  attention  particu- 
larly directed  to  this  subject,  have  remarked  to  me,  at  different  times, 
that  they  have  had  an  idea  of  the  application  of  lead  to  this  purpose 
floating  vaguely  in  their  minds,  but  have  dismissed  it  in  consequence  of 
the  impracticability  of  obtaining  experiments  on  a  sntGciently  large  scale 
to  effect  any  substantial  pi'oof.  No  experiments  of  any  kind  in  lead  have 
ever  been  made  in  England  that  I  am  aware  of,  but  there  were  some  in 
France,  at  Metz,  in  1838.  Captwn  Elakely  has  very  kindly  lent  me  a 
pamphlet  containing  an  account  of  the  practice  carried  on  during  that  year 
against  masonry,  iron  plates,  &c.,  and  the  extract  containing  tiie  experi- 
ments on  lead  I  have  translated,  and  will  read  to  yon  presently,  as  it  gives 
important  information.  Mr.  Greener,  of  Rifle  Hill  Works,  Birmingham, 
wrote  me  lately  that  he  made  some  few  trials  of  an  iron  ball  against  lead 
pigs,  and  that  the  iron  ball  was  dispersed  into  innumerable  fragments. 
He  stated  also  that  he  suggested  lead- casing  for  ships -of- war  to 
the  late  Sir  C.  Napier,  and  that  a  correspondence  took  place  on  the 
subject,  but  it  was  concluded,  without  any  experiments  whatever, 
that  the  hamper  would  be  too  great  on  a  ship's  side  in  proportion 
to  benefit  derived.  Having  tlierefore  no  data  to  act  upon,  I  determined  to 
make  a  few  experiments,  as  far  as  my  limited  means  would  admit,  to 
determine  what  resistance  lead  would  offer  to  rifle  conical  balls,  which  I 
•hink,  from  the  peculia)'  nature  of  lead,  U  about  the  severest  t«st  to  which 
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it  could  be  subjected.  I  have  used  &  double  Jacob  rifle,  32  gange,  24-ii]. 
barrels,  made  by  Messrs.  Daw,  Threadneedle-strcet,  one  of  tiie  most 
jierfect  penetrative  neaponti  that  I  know  of.  I  am  very  glad  to  have  an 
opportonit;  of  speaking  of  this  rifle,  as  its  merits  are  above  any  enlogy 
of  mine,  and  its  effects  are  seen  on  the  tai^to  here  by  me  (Plate  A,  fig.  1). 
The  sister  rifle  to  the  one  on  the  table  by  mc,  made  on  the  last  models  of 
the  late  General  Jacob,  went  out  to  Scindc  early  in  the  year  of  the  mutiny, 
while  this  accompanied  me  to  India  a  little  later,  and  in  a  diagram  I  have 
here  of  some  practice  at  2,000  yards  with  it  at  Jacobabad  shows  its  merits 
to  be  of  no  mean  order  (See  Plate  A,  figs.  2,  3).  I  only  allude  to  this  to 
show  that  the  experiments  I  made  were  conducted  with  efGcieut  ordnance. 
Now  the  question  you  will  naturally  ask  is.  What  do  1  want  to  prove  ? 
— that  lead  is  better  than  iron  as  a  defensive  resisting  medium  7  Cer- 
tainly not.  I  disclaim  that  at  tbe  very  outset.  But  that  lead  might  not 
be  used  in  combmation  with  iron,  I  do  not  feel  quite  so  sure  of.  Sup- 
posing it  possible  to  get  over  the  grave  objecUon  of  the  enormous  specific 
gravity  of  lead  in  proportion  to  wrought  iron,  which  is  as  1.48  to  1,  and 
that  three  inches  of  lead  on  the  sides  of  the  "  Wanior  "  are  found  to  do  the 
duty  of  the  four-and-a-half-inch  plating,  and  about  equal  the  hamper  on 
tlie  sides, — should  we  derive  any  solid  benefit  by  substituting  lead  for  iron  ? 
The  question  of  expense,  of  course,  is  important,  but  may  be  answered  by 
the  fact  that  lead  always  commands  its  price— like  copper  boilers  for 
ship's  engines,  will  always  sell  at  market  price  when  broken  up.  Alao 
lead  is  a  metal  so  easily  worked  that  plates  could  be  supplied  at  a  rate  not 
over  25^.  a  ton,  including  all  expenses ;  whilst  the  wrought-iron  plates  of  the 
"  Warrior  "  are  calculated  to  have  cost  the  country  at  the  rate  of  601.  Again, 
repairs  of  damages  could  be  very  easily  effected  by  a  few  ladlefuls  of  molten 
metal  applied  to  shot-holes,  and  giving  the  ship  a  list  for  greater  convenience. 
Lead  is  of  that  soft  non-elastic  nature,  as  we  all  know,  that  the  whole 
force  of  a  shot  is  brought  to  bear  upon  the  immediate  point  of  impact. 
There  is  no  radiation  of  support,  certainly,  but  then,  from  this  very  quahty, 
no  fracture  can  be  occasioned  in  the  rest  of  the  plate — the  damage  is 
confined  to  the  inunediate  point  struck.  I  merely  argue  here  the  ad- 
vantages that  lead  possesses,  supposing  it  to  be  used ;  but  as  it  is  impossible 
to  get  over  the  fact  of  its  enormous  weight  in  proportion  to  its  powers  of 
resistance,  or  that  3^  inches  of  pure  lead,  and,  for  the  matter  of  that,  6 
inches,  will  not  do  the  work  of  4 J  of  the  best  wrought  iron,  I  will  at  once 
read  you  the  report  of  the  French  experiments,  and  also  of  my  own  humble 
ones  ou  the  targets  beside  me. 

EFFECTS  OF  COLLISION  OF  PROJECTILES  WITH  MASSES  OF  LEAD. 
"A  cut-inin  pngectile,  which  ptnetnua  n  mug  of  lead  at  the  leaser  velocitiee  of  200  Id 
2G0  metres,  doea  not  break  up,  but  caiues  a  'lollow  of  regular  ran  formation  in  the  maas. 
The  metal,  receding  tram  the  ahock  of  imjnct  of  the  ball,  ia  forced  up  and  ontwards, 
and  the  month,  u  to  speak,  of  the  perforntiun  formed  in  extending  itself  rips  open,  and 
preseuts  the  appearance  of  a  aerratic  eilging,  similar  to  the  acanthus  leavea  of  a  Coriathiaa 
coltunu- 

"With  greater  telocities  the  projectile  is  broken  up,  and  the  frequently  nnmerous  tng- 
ments  canae  a  change  in  the  regular  appearance  of  the  interior  put  of  the  hollow  formed, 
but  the  exterior  border  still  presenta  as  bright  and  perfcot  an  appearance,  though  more 
developed  in  effect.  A  shot  fired  at  the  velooitj'  of  about  380m.  ha*  given  a  conse- 
quent perfUKtioD  of  O^SOin.  diamelar,  neail;  double  that  of  the  proieotile  itaelf.    A  shot 
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of  SI  calibre  hu  be«a  brokau  np  into  whs  Ihaa  >  htudwd  frig—tt,  sad  tlia  pow- 
tntion  bu  not  been  more  th&u  O'lSm. 

"  A  Bhot  of  Bib.,  fired  at  ■  valocil;  of  SlEm,,  which  bu  been  brought  to  the  oo^e  of  (he 
CongreH,  ihiTend  into  hnr  prindp*!  ftmgmaoto.  Tbe  two  (argela  of  flieae  dumed 
Bvona  is  iddiUoD,  into  wUch  the  lead,  oen^naMd  bif  tiU  ki^Mt  of  O*  Aot,  k>d 
introdBced  iteU. 

"  The  foramiHt  mrbce  twa  of  tbe  ball  wu  forcibly  Bttteaed  and  widened  eat  0000m.  aa 
a  riDg-abapelbelt,  the  inner  nufitu  of  which  wu  about  O'SSSm,,  and  the  exterior  ndiui 
■boul  O'DSfm.  Tbat  part  of  tbe  turhoe  of  the  ihot  diq>bif«d  eoncentrio  cnmtntea 
fcnued  b7  tbe  Iwd  which  had  adhcted  tbm. 

"  SuKMina-iii'.-'HetKl  of  tbe  bankrt  satai^  Ibeti,  hm  ba«»  nut  a^J  br^M  op  t^  Iha 
cDnouaioD,  but  eran  He  lor&ce  baa  been  flattened  down  and  depnaaed  bj  aDOtber  metal 
allogetber  the  »fte»t." 

Although  Uie  TOmmlng-np  of  tbe  resalta  of  the  aipwimeiiti  (■  broutabh  to  tlie  ndet- 
aooe  of  lead  ai  eppoeed  to  iran  ahol,  ytt  we  can  gather  nothiag  fr«v  Iben  <d  auj  Import- 
auce  to  justi^  the  appliretinn  at  lead  to  the  purpeaa  we  an  diMBaadg.  Ilie  pith  of  the 
iafomatioD  we  abtaia  ia,  that  0'16  mettSB  (about  Sin.  Engliah)  broke  np  the  ipbarioal  abot 
fired  Bgaintt  it  (what  (he  whole  Duu*  of  lead  conaiited  of  ii  not  etatod),  but  the  experi. 
iitents  were  evidently  conducted  to  trj  the  re^vtance  of  lead  as  a  matter  of  comparuon 
mefelj  with  auaoDr;,  8k.,  in  imwai,  net  to  taet  at  what  paint  of  alBinam  weight  aad 
thi^nceg  it  would  raut  the  ibet  eppoeed  to  k.  It  k  eridaat  Un  maai  *(  Itad  wu  out  of 
all  proportion  lo  the  force  of  the  ibot ;  and  we  cao  galbar  Dotbini  BOi*  bom  it  tbu  froni 
the  instance  I  have  quoted  of  Hr.  Qreener'i  aipeiiment.  Tie.,  that  an  inn  mn^et  ball 
broke  i>p  against  a  lead  pig,  which  ia  a  Tei7  adid  atm  of  good  3|In.  thkk.  But  wbat 
wa  can  inter  is,  thai  the  Ihel  irf  tte  lead  bciag  panMnted  tv  Ka.  ij  a  a^wlaal  irea  pre- 
jeetile  aalTaa  tbe  quaitten  at  pan  le«d  being  ia^pHaahle  aa  a  dafcnriie  nndiav  ;  abo 
titat  the  oanties  Jbimed  1^  the  paMi^  at  tba  iba(  are  in  anemtoiu  pn^attiuk  to  the 
oalibie  of  the  shot  tmelf. 

Therebre  all  the  experiments,  with  one  or  two  exceptloaa,  that  I  have  thought  it 
ineful  and  intereiting  to  make,  itara  b««B  with  lead  In  MnqnaeUen  with  Woo,  altering  the 
arrangementiot  each  with  napeat  to eaabotbar.ftw  tba  baHwjod^eitW  moat  effeMha 
application. 

They  are  MbUoT«:~ 

EXPEBIMEfPra. 
Itrtt  Atyt  PrtteHc*  of  Vamdea  Pm*. 

Against  a  target  (aee  Plate  A)  of  (in.  pare  lead  oier  Jin.  wrought  iron  backing,  the 
whole  bolted  aecDreljto  1  jin.  birchwood  i  siie  of  target,  ISin.  aquare;  weapon  emplojed, 
Jaeob^  doable  rifle,  S2-gange,  bamk  2Jfn.  j  jdtoh,  feur.Bflh  in  tba  vMt  length  t  cbaife 
of  powder  No.  B,  %i  drama,  i  prnjettilee  en^loyed,  Jaeob'a  la^  ceniaal,  aball  ditto,  aalid 
wrought-iiou  ditto,  aleal-poioted  ditto  ;  alas  an  old  patteiu  maikat,  "  Brawn  Besa,"  waa 
amplojed  b;  w^  of  compariaon,  with  lead  and  irm  ball. 

Range,  30  jards.     The  shota  are  numbered  on  tbe  diagnun  : — 

lH,~Brewn  Beaa,  lead  bell.  BSaot:  A  heavj  braising  blow,  the  bril  Hntlening  op, 
and  brmiug  «  ccat  to  Uw  botton  *ad  ai4Ba  at  link  — t-alwp«d  caooatltT  amatad  by  tba 
impact  of  the  ball. 

S.B. — Thia  effect  seems  to  me  to  be  mtich  the  same  in  proportion  to  that  which  was 
probabl;  caoaed  b;  the  antique  ordDanoe  on  the  sidca  of  the  kanwdi. 

2nd. — Lead,  conical ;  Jacob. — The  great  penetration  of  this  bait  la  obvious  aa  com. 
pared  with  that  of  tbe  nasket  b^  bat  the  weak  point  of  lakd  aaa  prejwtila  ia  Buifcated 
bjr  the  t^pearanea  aa  here  preaMted  ;  the  wboio  aaaa  af  tba  htdlet  ia  BaHaaed  bade,  and 
forms  a  cup,  in  tbe  centre  of  ndiicb  nu;  be  eeen  lb*  hind  part  of  t^  tnllct,  with  tbe 
patch  atill  aAefiag.  The  nnena  aide  of  tbe  target  in  aontaet  wkb  tbe  inn  ia  itaand 
with  tbe  feree  ef  &e  blow,  bat,  as  is  seen,  tbe  tcad  baa.  not  lieen  paiMtratad  tbraogh  !• 
the  iron. 

Sid.—Solid  iron,  Jaoob.— The  eKact  of  (hie  shot  ia  paeuliBi.  The  bnllM  haa  paoetrated 
doae  to  the  iron,  iwsi^iad  oS  almoat  at  light  anglie,  1—nad  bach,  and  foraaad  a  neat  (or 
itself,  BO  large  that  it  aaiil;  ahaok  o«t  an  BoviBg  the  taigM.  The  ball  ia  parfaat,  h>t  tiM 
point  is  aligUjr  cM-ied. 

4th.— Sottd  IPen,  Jaoob,  repeated,  *»  i  ooMUaraA  >h>  difcWii*  oi  ft*  Immm  tM».  S) 
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bclnra  penetnting  to  the  iron  backing,  attrUnitsble  to  the  paiat  of  Um  boll  hanng  Mmcd 
sligbtl;  OQ  coDCUHioa.  nk  ilwt,  it  la  (Ben,  M  <>■«•  p«Mtn*H  to  th«  liv>,  diage*  U  hi, 
TMoili,  and  imbeds  itealf,  bnHtdside  on,  in  the  back  put  of  IIm  lead  ;  bat  the  Ibtce  of  the 
cDDCuHion  huabonoftlke  head  of  the  ball  diagonalljr,  a*  aeatif  la  it  a^Uad  to  a  grind' 

■  penatralad  to  maeh  about  the  ■ 
_  icidtng,  and  the  oa^tjr  Ibraiad  piw 
iDuoh  the  ume  appeanmae,  eioept  that  the  dibrit  o/  tli<  rixU  (aonw)  aic  tabadded  in 

the  lead  at  the  bottom.  The  whole  cavitj  is  peibapa  vei7  alJahtlj  larger  Chan  the  plain 
<StL  2). 

6th. — Another  Brown  BesB  leadon  bullet.^^Sovcelj  any  diffentnoe  in  effect  prodnced. 

7th.— 8led-polnted  Jacob. — Cutain);  the  bardert  hit,  and  deaaeil  eat  diTmigfa  of  Ihs 
whole  nnmber  find.  Hoat  of  tha  load  ia.iipped  off  the  sboiilder  of  the  ttoal  poist,  wUch 
has  inflicted  a  leTere  indentation  on  the  Iron  and  turned  hack  into  the  laad. 

8th.— This  Urge  hole  (No.  8)  was  the  work  of  a  wrovght-iroB  mnaket  ball,  mado  ou 
puipose  tor  mn,  and  fired  from  Brown  Bees,  with  a  charge  of  S  drum,  at  onl;  20  yarda' 
range,  on  the  second  day's  practice.  Bj  InadTerlence,  and  owing  to  the  l*i^  banng 
been  anbolted  tor  tbe  purpoM  of  thifting  tte  ooBponenI  parts  at  required,  the  Iron  back- 
ing waa  omitted,  and  the  bail  etussqaentlj  paawd  dean  tfanagh  the  lead,  and  expended 
ila  force  on  the  wall  behind.  It  woold,  do  doubt,  trom  its  ^reat  initiai  veioci^,  have 
made  greater  impression  than  anj  of  the  conical  projecOlei  from  the  rifle,  and  ao  forma 
a  good  comparison  with  tbe  proportionate  efhct  tn  heaTy  ordnance  of  tbe  aolid-ahot 
OBHioth-bate  gHns,  Ired  with  high  ohargai,  at  altwt  naget. 

9lb,— Thii  abot,  maAed  9,  waa  firod  en  tbe  aecond  day  a«  the  ^-laeh  iron  target, 
lucked  by  ^inch  lead,  being  a  wrought-iroD  conical  Jaoob  btU,  at  only  30  yarda'  rang*. 
The  elTect  was  remarkable.  The  iron  is  cut  throagh  with  great  fbice,  and  tbe  jigged 
points  driren  into  the  lead,  where  tbey  are  seen  stall  gCickbig,  as  also  the  ball  remaining 
imbedded,  broadside  on,  about  |-ineh  deep  in  tte  lead. 

A  abot  aacaeediHg  tbia  last  waa  fired  at  the  lame  anuVMneat  of  the  laige* — J-inch 
iron,  backed  by  |-in.  lead  ;  a  Brown  Bess  leaden  bullet,  charge  3  drama,  range  30 
yards.     Effect:  B^  flattoaed  up,  deep  dinge,  and  slight  fracture  in  iron  [dale. 

This  shot  affords  subatan^l  proof  that  lead  projectiles  cannot  haTc  equal  effect  to  iron, 
when  employed  agaiest  iron.  Nnither  the  Brown  Ban~at  short  rauge,  wllii  beary 
cluige — nor  the  Jacob  rifle,  could  make  any  imprawHi  bqend  a  dinga  and  alight  fawture, 
when  charged  with'a  pure  lead  prqeotile. 


Sttond  Say'i  Praclic*. 

There  js  no  diagram  of  these  targets,  aa  the  plates  were  shifted  nearly  eiery  shot. 

Shot  Ist. — Tai^get  ^io.  beet  wrought  iron,  bolted  oier  j-in.  lead,  and  wood  backing 
l^ineh.  Ball,  lead  eenical,  Jacob.  Charge  31  draraa.  R*B«e  S«  yards.  Effeet:  Ball 
flattened  up,  dii^e,  and  lery  sli^l  tneture.  Thiatbet  renden  tte  praot  BereoempMe 
of  the  inefficacy  uf  lead  projectiles  against  iroo. 

2nd. — Steel-pointed  Jacob;  target,  range,  and  charge  the  same.  Effect:  Tbe  iron 
plate  out  ri^t  through,  Ute  lead  bul^  into  the  wood.  The  steel  point  wae  broken  up, 
apparently  from  the  dead  resistance  of  the  thin  plate  of  lead  baching  up  tbe  iien. 

&rd. — Target,  obarge  and  wnge  the  save.  8bdl.peia<»HDB,  Jacob.  Fifirt :  A  slight 
dinge  only  iadioted,  all  further  eSeet  being  prevented  by  tbe  eiplosioB,  Aa  aaalogaua 
effect  in  proportion  to  a,  hesTy  ordnance  shell  against  4J-inch  iron  i^les. 

lth.~  Target,  iroapiate,  ^-inih,  backed  with  l^-inch  birohwood  ;  no  Isad  used.  Fro- 
jeetile,  steel^uinted  Jacob.  Charge  and  range  the  same  aa  before.  This  sbet  ia  intcreet- 
iag  m  compiu«d  with  No.  2,  ss  it  shows  a  decided  advantage  in  the  lead  baoking  over 
wood.  The  jagged  points  of  the  iron  are  forced  hack,  and  driven  into  the  wood,  asid  tbe 
wood  itself  pe^lKted  to  {-inch,  where  tbe  bead  of  the  ball  is  found — the  lead  stripped 
from  the  shoulder,  and  ^e  steel  bead  itself  completely  rounded  off,  as  it  with  a  file,  m 
[Hfwng  tlkroH^  the  iraa.  In  No.  2  shot  tbe  tbia  lead  platiog  betweea  the  iron  and  wood 
broke  up  the  ball,  steel  bead  and  all,  and  j^veated  tbe  throwing  baek  of  Uie  jagged 
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the  ejs,  tbe   Ciimpan»ii   rebrred  to  in    note   od   Ho.  i.     It    pa»ed   through   all,  and 
lodged  with  grwt  force  in  >  briok  wall  behind,  at  about  two  iochee  depth. 

6th. — Ths  game  experiment  repeated.  Eflto:t :  A  reryhesT;  and  clean-cuttiog  hit,  the 
ball  pasting  through  idl,  and  lodging  in  the  wall.  Both  these  laat  allots  seem  to  show  that 
lead  in  too  imali  proportion  for  dTecCive  reaistsooe  is  better  applied  as  a  backer  to  iron 
than  before  it,  where  it  receives  the  flnt  impact  of  the  shot,  as  instanced  in  No.  2,  where 
the  st«el-poiat«d  ball,  the  moat  formidable  projectile  in  mj  arsenal,  was  broken  up  by 
the  lead  after  passing  thniugli  the  iron.* 


I  will  not  detain  you  long  with  the  enmrnaiy  of  these  little  experiments. 
That  the  le»d  forms  a  very  efficient  deadener  or  buffer  to  the  iron  is  indis- 
pntable,  and  my  iron  plate  remains  almost  intact,  except  two  dinges, 
aft«r  exhausting  all  my  hardest-hitting  projectiles.  I  mnst  here  again 
deplore  the  want  of  another  iron  musket  ball  (which,  in  comparison  with 
great  guns,  I  may  call  my  93  cwt  681b.  smooth-bore,  which  I  believe 
most  naval  men  are  agreed  as  to  its  being  the  most  effective  armament  for 
close  quarters  ever  turned  out) ;  and  one  more  shot  so  loaded  against  the 
iron  plate  over  lead  would  would  have  settled  the  point  to  a  nicety  of  Uieir 
comparative  resistances.  But,  from  close  inspection  of  the  effects  of  the 
firing,  I  think  I  may  safely  say  that  an  additional  g  in.  of  iron  would  be 
fully  equal  to  the  j  in.  of  lead ;  and,  if  this  deduction  be  correct,  it  is 
evident  that  lead  for  defensive  purpose  is  useless  agiunst  rifled  ordnance, 
or  indeed  any  ordnance  of  onr  times.  That  in  the  case  of  the  karrack  it 
was  really  of  service  I  am  filly  convinced ;  bnt  it  was  against  projectiles 
fired  fi-om  clumsy  ordnance,  having  great  windage,  mealed  powder,  and 
stone  and  irregularly  hammered  iron  shot.  Hien,  ag^,  in  the  jmiction  of 
lead  and  iron  there  would  be  the  antagonism  of  the  two  metals  to 
be  considered,  which,  combined  with  the  moisture  that  most  necessarily 
he  experienced,   wonid  lead  to  the  inevitable  and  speedy  oxidysing  of  tbe 

Professor  Miller,  of  the  laboratory  at  King's  CoU^e,  who  has  made 
lead  peculiarly  hie  study,  and  with  whom  I  have  conversed  on  the  subject, 
could  suggest  nothing  better  than  a  coating  of  tar  on  the  iron  when  in 

*  Snbseqnent  to  Han  experiments,  and  the  reading  of  tbe  paper,  the  following  three 
shots  vera  fired  bom  different  rifles  of  veil-known  names,  by  way  of  oomparison  with  the 
effeeta  of  the  Jacob, 

Frbmary  IS. 

The  target  the  same  as  on  Brat  day,  f-inch  lead  over  ^  inch  iron.  Range  not  more 
than  Ifi  yuda. 

1.  Whitworth. — Charge  S2)  grains=3  drams;  ball,  mixed  tin  and  lead.  Effect : 
Flattened  ap  into  a  cup  on  arrival  at  the  iron,  No  effect  on  the  iron  whatever.  The  cut 
tlirou^  tbe  lead  very  clean. 

2.  The  Henr;  rifle. — Charge  91  grains.  Ball,  pure  lead.  Effect :  A  clean-cut  hole, 
and  dinge  on  the  iron,  the  b^  flattened,  and  i«coiled  back  completely  out  of  the  hole 
immediately  on  coming  in  contact  vith  the  iron,  lesTing  not  a  particle  of  its  subM«ice 
behind. 

3.  Westley  Richards'  breech-loader. — Charge  7G  grains.  Boll,  mixed  metal.  EffMt : 
Ball  broke  up  and  formed  cup  at  the  bottom.    No  effect  on  the  iron. 

Remarks. — None  of  these  shots  appear  to  hate  made  greater  impression  than  the 
Jacob  pure  lead,  and  certainly  nothing  equal  to  the  Jacob  steel  point.  The  effect  of  the 
Henry  was  aomethiog  more  than  the  othen,  but  the  chaige  of  powder  was  ver}  targe 
'n  Munparison,  being  SI  to  68|  gnuns,  the  charge  used  for  the  Jacob  in  all  the  experi- 
L,  T.  W, 
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contact  with  lead.  Felt,  nhich  I  suggested,  would  absorb  moieturt,  and 
so  be  Gonseqnentlj  unfit ;  and  gutta  peicha,  without  infallibility,  would  be 
an  expensiTe  experiment.  It  is  a  curious  faot,  that  lead  rather  preserves 
the  iron,  if  yon .  exclude  the  atmosphere  or  any  moist  influence,  as  may 
be  observed  in  the  sinking  an  iron  ruling  into  masoniy,  and  soldering 
with  lead  ;  the  iron  corrodes  at  the  point  of  contact  wiUi  the  lead  at  the 
Bnrface,  but  below,  where  air-tight,  it  is  preserved.  There  is  also  another 
great  defect  in  lead,  which  the  experiments  bring  to  onr  notice;  viz., 
the  huge  cavities  formed,  in  proportion  to  the  size  of  the  projectiles 
employed.  It  seems  to  be  attributable  to  the  following  cause,— that  the 
shot  passes  through,  as  it  were,  water,  or  as  a  ploughshare  cats  throi^^h 
the  ground ;  none  of  the  lead  appears  to  be  driven  before  the  ball,  as  far 
as  I  can  discern  from  the  effectB  on  the  wood  backing,  but  the  action  is 
lateral,  and  the  lead  is  thrown  away  and  back  on  all  hands,  leaving  a  gap 
of  such  magnitude  that  a  second  shot  would  strike  upon  a  perfectly  de- 
fenceless  surface  of  the  wood  or  iron  intended  to  be  protected. 

Lastly,  supposing  lead  to  be  all  we  could  wish  in  other  respects,  a  great 
bone  of  cont«ntion  would  arise  as  to  the  method  of  bolting  and  securing 
it.  I  should  suggest  as  a  mere  matter  of  opinion  that  no  bolting  could 
answer ;  that,  lead  being  so  soft,  the  working  of  a  ship  would  soon  cause  a 
play  roimd  the  bolts,  and  all  become  loosened.  Besides,  of  what  material 
are  we  to  compose  the  bolts  themselves,  with  the  very  perfect  arrangements 
provided  for  chemical  action,  in  the  presence  of  lead,  iron,  and  water  in  the 
bolt-holes?  The  only  feasible  method  that  occurs  to  me  in  such  a  case 
would  be  to  form  the  outer  surfaces  of  the  iron  to  be  protected  into  a  series 
of  moulds,  into  which  the  lead  might  be  ran. 

However,  we  may  fairly  come  to  the  conclusion  that  no  man's  ingenuity 
will  ever  be  taxed  for  this  pmpose,  as  long  as  we  have  good  Low  Moor 
wrought  iron.  If  anything  is  to  be  done  at  all  with  lead,  and  if  timber  is 
still  to  be  continued  in  the  construction  of  our  plated  ships,  I  should  sug- 
gest tiiat  a  thin  plating  might  be  used  with  great  advantage  between  the 
iron  plates  and  the  timber  to  which  they  are  bolted ;  it  would  tend  to  tighten 
up  all  more  effectually ;  and  we  know  that  complaints  already  exist  of  the 
water  making  its  way  through  the  interstices  of  the  plates,  and  lodging 
between  them  and  the  timbers  ;  and,  in  addition  to  this,  I  have  shown  the 
good  effect  of  the  vis  tnertice  of  a  thin  plate  of  lead,  in  counteracting  the 
effects  of  a  heavy  blow  and  fracture  of  the  iron,  and  prevention  of  d^iage 
te  the  timber  from  splinters  of  iron  being  driven  in. 

In  conclusion,  I  do  not  in  any  way  regret  that  I  have  made  these  few 
experiments  on  lead  as  a  resisting  medium,  and  apropos  of  the  curious 
narrative  of  the  karrack ;  and,  if  any  interest  has  been  exdted  in  the  minds 
of  my  audience  to-night,  I  shall  feel  amply  repaid  for  any  trouble  I  have 
taken  to  elucidate  the  matter. 

daptun  Grakt  :  My  object  is  to  derive  some  practical  value  from  the 
information  which  you  have  been  kind  enough  to  afford  us.  Witii  re- 
ference to  what  you  have  said  about  supplying  the  inner  man  with  baked 
bread— what  sailors  call  "  soft  bread  "^have  you  any  means  of  giving  ue 
details  of  the  mode  by  which  that  was  carried  out  ?  If  you  have,  it  would 
be  of  great  value  to  us. 

7(4.  VI.  I  ^ 
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Lieutenant  Windus  ;  I  have  searched  very  carefully  for  aa j  details ; 
in  Act,  &a  Becretary,  Captun  Burgess,  paiticiUarly  asked  me  on  the  point 
whether  there  were  any  details  concerning  these  orens.  But  there  is 
QoUung  more  said  beyond  mentioning  the  bare  fact  that  there  vere  ovens 
on  bovrd  to  bake  bread  for  the  gupply  of  the  crew.  This  crew  was  Tei; 
lai^  nndonbtedly. 

Gafitain  Geaht  :  It  would  be  of  great  advantage  to  be  famished  with 
iufonnataon  upon  that  point.     The  Chairman  will  bear  me  out  in  that. 

Hiie  Chairiuk  :  It  would  be  very  important.  Were  the  dimensions  of 
the  karrack  given  7 

Lieutenant  WisDVS :  No;  there  were  no  dimensions  given  beyond  those 
which  I  have  stated ;  yon  have  it  in  general  tenns.  Neither  her  tonnage 
is  given  nor  anything  else,  except  tlie  remaA  that  her  mainmast  was  of 
au^  a  size  that  six  men  could  not  span  it.  The  thickness  of  the  lead  is 
not  mentioned,  tmly  that  she  was  covered  with  lead  below  the  bulwarks. 
The  calibre  of  the  guns  is  not  absolutely  mentioned,  but  they  may  be  sup- 
posed  to  have  been  24  or  S3  poundera— i.e.,  the  50  portholo  gong,  called 
camion.    (See  description  of  armament  of  "  Benri  Grace  do  Qieu.") 

The  CnAiRHAN :  Nor  of  those  in  the  Goletta  Fort  J 

Lieutenant  Wibdcs  :  No;  it  merely  states  the  fact  that  theta  were  300 
brass  guns. 

The  CuAiBUAB :  It  occurs  to  me  that  Captain  Grant's  ingenuity  will 
make  op  for  the  deficient  information  with  respect  to  the  baking.  I  think 
with  the  quantity  of  fuel  that  is  expended  on  board  ship  we  nught  hava  « 
much  better  application  of  it.  There  is  a  great  deal  of  fiie  goes  up  the 
(diinmey,  and  in  all  directions. 

C^ttun  Geant  :  I  maintiun  we  hare  heat  enough  to  bake  all  the  bnad 
Hut  is  wanted. 

The  Ceairhak  :  And  to  ventilate  the  ship  as  well. 

Captain  Grakt  :  Certunly ;   there  is  no  question  about  it. 

The  Cbaikhan  :  I  am  sure  we  are  vety  mnch  obUged  to  Lieut.  Windos 
for  hia  interesting  paper.  The  information  with  respect  to  tie  karrack 
only  shows  the  Aul  value  of  on  Institution  of  tliia  kind  for  collecting  facta. 
There  is  no  doubt  that,  but  for  the  ignorance  displayed  in  our  shipbuilding 
in  former  days,  the  value  of  copper  and  braea  would  not  have  been  so  long 
overlooked  or  have  been  bo  lately  brought  into  use,  if  these  facta  had  been 
known.  The  value  of  this  Institution  ia  in  collecting  facts  of  every  descrip- 
tion, so  that  inventors  should  not  have  to  begin  de  mvo,  bnt  should  first 
come  here  to  see  what  has  been  done.  It  is  like  a  man  going  to  read  a 
paper  upon  any  subject :  he  goes  to  all  the  anUioritiee  to  see  what  has 
bsen  written  previously  upon  that  subject.  So  in  the  case  of  our  Institution, 
the  inventor  should  be  able  to  come  here  and  ascertain  what  has  been  pre- 
viously invented  upon  his  subject.  Therefore,  all  papers  of  the  present 
kind  are  not  simply  interesting,  but  also  useful. 

In  the  reports  of  the  experiments  in  France,  there  is  information  con- 
nected with  these  experimente  which  it  would  be  desirable  to  g^ve,  viz. 
the  velocity  of  the  ball.  It  would  throw  consideiBble  lii^t  upon  tSu 
subject.  TheK  is  no  doubt  it  is  the  great  velocity  of  the  ball  in  Brown 
Bess  which  makes  it  so  efieclive.  It  would,  tiierefore,  be  desirable  to 
iisceitain  in  all  these  expenmciitN  the  velocity  of  the  ball  in  striking.     It 
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wonld  explain  a  great  deal,  and  get  rid  of  a  great  deal  of  imsatUfactor]' 
conflict  of  opinion  abont  matters.  The  experimente  I  aUade  to  are  tlte 
more  valuable,  becanee,  on  a  former  occasion,  Mr.  Greener  made  some  state- 
ments which  seemed  to  be  very  apocryphal.  Now,  it  seems  from  these 
experiments  that  that  gentleman  must  oave  been  nnder  some  misappre- 
hension as  to  the  facts.  It  is  very  difficult  to  get  at  facts ;  and  his  state- 
ments do  not  seem  to  have  been  founded  on  facts.  Therefore,  Lientenant 
Windus  has  rendered  a  service  in  getting  rid  of  these  cmdities,  and  I  am 
sore  you  will  all  join  me  in  thankmg  turn  very  kindly  for  hie  interesting 
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Mondiy,  Febrnaiy  17th,  1862. 
Cm^Mn  E.  O.  FI8HB0URNE,  R.N.,  C.B.,  in  Uw  Cluir. 


Names  of  HEHBUBS  who  luvs  jnoed  ttao  INSTITUTION  from  th«  3rd  to  Ibe  ITth 

of  PllfalQ«7. 

ANNUAL  SUBSCRIBERS. 

AdHu,  F.  Lieut.  Bom.  Staff  Corps.     If.  Lucw,  W.,  Dep.  Iiup.-Ghn.of  Hnpa.,  Boy. 
Lewi*,  a.  B.,  LienL  H.H.  lad.  Nsvy.    II.  Hll.  A^lum,  ClielMa.     II. 

Mkokinnon,  L.  B.  Com.  Roj.  Nitj,     1/.  Clajrton,  F.  B.,  Lieut.  Rojal  NftT;.      If. 

Pion^.H.  J.  Hqor.Ute  fiengklAraiy,    IL  Soott,  Tboe.  A.,  Lieut.  SStb  Bengkl  N.I. 

FiOar,  H.  C,  C^it.  Wot  Eaez  UiL  Wurde,  C.  A.  M.,  Lieut.  Bengal  AitiUorj. 

OoBieliD,  N.,  Lieut.  SSrd  R.  W.  Pni.    11.  Fhilipa,  G«o.,  Li«at.  2nd  Queen'*.     II. 

BUaford,  ThomM,  En*.  London  Slfl«  BH-  Ruwell,  Lindisj,  Capt.  Bojr.  Eu^een.  II 

gad*.    II.  Bndj,  Antmiia,  Ewi.,  Adninl^.    II. 


THE  PBINCIPLES  OP  EIFLED  CANNON  AND  PROJECTILBg. 
By  Jahbb  Lawrrkoe,  Esq. 

It  is  the  otgect  of  thiB  pkper  to  endeavour  to  define  those  pectdiarities 
in  tba  Donstradion  of  rifled  cannon  and  projeddleB  which  have  a  claim  to 
be  considered  as  the  principles  on  whidi  they  are  conatracted,  and  to 
show  in  what  respects  uej  differ  from  an  ordinary  gnn  and  ronnd  shot 

^  order  to  do  this,  I  think  it  will  be  convenient,  not,  indeed,  for  the        ' 
sake  of  informalaon,  but  for  the  purpose  of  starting  on  firm  ground,  where 
tile  foothold  is  safe,  to  shortl  j  advert  to  those  principles  which  are  common 
to  both  descriptions  of  ordnance.  ,>l 

An  ordinuy  gun,  eqnall;  with  a  rifled  gnn,  depends  for  its  power  of  !i'  il 
propelling  its  projectile  on  tiie  complete  ignition  of  the  charge,  and  its  !',  t 
consequent  conversion  into  a  highly  elastic  gas.  '^^^ 

It  is  not  disputed  that  in  an  ordinary  gun  the  shot  should  be  well^^et' 
runmed  home ;  and  the  object  of  this  ramming  is,  that  tii»  powder  should    ^ 
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be  compressed  into  the  smallest  spue,  and  the  shot  brought  m  closely  as 
possible  into  contact  with  it,  so  that  on  the  explosion  taking  place  the 
violence  of  the  expansion  shall  be  at  it«  minimnm  when  firat  brought  to 
bear  on  the  shot.  It  is  obvious  that,  if  this  is  the  case,  the  instant  the 
shot  begins  to  move,  the  explosive  gas  becomes  increased  in  bnlk,  and, 
as  the  first  impulse  has  to  overcome  the  inertia  of  the  shot,  It  is  then  that 
the  greatest  sta'ain  ia  thrown  upon  the  gun.  Now  this  is  one  of  the  prin- 
ciples which  is  common  to  both  rifled  and  ordinary  guns,  and  llie  initial 
velocities  of  their  projectjlea  depends  upon  the  proportionate  ratio  of  the 
volumes  of  the  elastic  fluid  to  the  weight  of  the  shot.  The  next  p<«nt 
in  which  these  two  kinds  of  projectiles  agree,  ia  their  action  on  the  air 
in  passing  through  it  from  tiie  mouth  of  the  gan  till  they  arrive  at  a 
stato  of  rest.  Without  entering  into  any  discussion  as  to  the  amount  of 
resistance  offered  to  different  forms  of  projectiles  propelled  at  the  same  or 
different  rates  of  speed,  it  is  enongh  for  the  purpose  to  say  that  the 
air  always  offers  the  same  amount  of  resistance  to  a  round  shot  propelled 
at  a  given  rate,  and  always  brings  it  to  a  state  of  rest  in  equal  times. 

The  air  acts  on  an  elongated  rifle  projectile  in  a  precisely  similar 
manner,  for  it  is  clear  that,  supposing  the  elongat«d  projectile  is  from  its 
form  better  adapted  for  cleaving  the  (ur  than  a  round  shot,  this  advan- 
tage applies  to  the  whole  of  the  range. 

It  ie,  therefore,  impossible  that  a  rifled  shot  can  begin  slower,  and  then 
go  on  faster,  as  some  ignorantly  suppose,  or  even  much  further  than  a 
round  shot.  It  has  no  reserve  of  power ;  cannot  obtain  what  may  be 
called  second  wind— in  fact  it  must,  and  does,  follow  the  ordinary  laws 
of  nature,  and  move  slower  and  more  slow  every  instant  after  leaving 
the  mouth  of  the  cannon.  This  principle,  however,  it  has  been  attempted 
to  deny  in  the  case  of  rifle  projectiles,  and  it  was  boldly  asserted,  at  the 
Institution  of  Civil  Engineers,  that  different  laws  regulated  the  flight  of 
round  shot  and  rifle  projectiles;  I  venture  to  advocate  the  simplicity  of 
Nature's  laws,  and  to  assert  that  they  are  fixed,  immutable,  and  not 
under  the  control  of  man.  We  now  come  to  the  points  of  divergence,  the 
most  important  of  which  is,  that  the  shot  being  elongated,  and  not  spherical, 
is  made  to  revolve  ronnd  its  major  axis. 

The  object  of  this  rotation,  as  is  well  known,  is  to  correct  the  irregu- 
larity of  the  density  of  bodies  of  metal. 

Some  one  part  of  every  shot  is  denser  Uian  other  portions,  and  this  heavy 
part  always  exhibits  a  disposition  to  get  to  the  front,  dragging  the  rest  of 
the  shot  after  it  in  the  direction  of  its  own  position.  A  rapid  revolution 
of  the  projectile,  of  course,  corrects  this  by  constantly  changing  the  posi- 
tion of  its  heaviest  part,  and  thereby  counteracting  iia  tendency  to  act  on 
the  other  portions  of  the  same  body.  This  revolution  of  projectile  which 
we  desire  to  produce  in  rifling  a  gun,  may  be  fitly  termed  a  fimdamental 
principle  of  rifled  cannon  projectileB. 

By  its  means  we  get  accuracy,  or  rather  the  power  of  obtaining  accu- 
racy ;  for  accuracy  really  depends  on  the  skill  of  the  artillerist  as  much  as,  or 
perhaps  more  than,  ever.  We  have  not  yet,  at  least,  got — and,  probably, 
never  shall  get— an  automatic  gun  that  will  load  and  point  itself. 

There  are  many  ways  of  producing  this  revolution;  such  as  the 
numerous  small  grooves  of  the  Armstrong  gun,  the  ovals  of  the  Lancaster 
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«a.i  Whitwortli,  «nd  UeAy,  but  bj  no  meuii  ttie  leut  effecdTe  mod«,  tMc 
and  shaUow  grooTea.    (See  Plate  A,  £gs.  4  and  6,  oppoiite  page  109.) 

He  last  I  believe  to  be  the  best — mort  certainly  the  best  if  cast  iron  is 
wed ;  bnt,  vbether  email  or  lac^,  oval  or  hexagonal,  none  of  them  con- 
tun  any  principle ;  tliey  are  simply  matters  of  convenience,  and  are  onl; 
worthy  of  consideration  as  to  tlieir  relative  advantage  in  giving  rotation  to 
the  shot  with  the  least  redaction  in  the  strengui  of  the  gon.  Tbe 
revolntjon  of  the  shot  is  attained  by  making  an  elongated  projectile 
revolve  on  its  greater  axis,  and  is  effected  by  fiiction  against  groores 
formed  in  the  bore  of  the  gun;  and  this  is  another  point  in  which  it  differ' 
from  a  ronnd  shot  fired  fk>m  a  smooth-bored  gun. 

A  perfect  rifled  projectile  is,  for  a  reason  which  I  will  presently  adTert 
to,  also  necessarily  expansive— ^that  is  to  say,  when  it  is  fired  it  flllfl  np 
the  groove  of  the  gnn,  and  completely  annihilates  the  windage. 

The  windage  in  a  smooth-bored  gnn  not  only  detracts  from  ihe  accoiai? 
of  the  shot,  bnt  subtracts  from  the  strength  of  the  powder,  by  allowing  sn 
escape  of  gas,  and  even  of  un-ignited  powder,  whidi  an  expansive,  and,  u 
I  cont«nd,  perfect,  projectile  prevents.  I  repeat  perfect,  becanse  sncli  s 
projectile  absorbs  every  portion  of  the  force  which  is  used  to  pnt  it  in 
motion.  This  fiiction  against  the  sidee  of  the  gnn  is,  therefisre,  an  entirely 
new  element  in  artillery  practice ;  it  is  also  an  element  of  danger,  tending 
to  strain  the  gnn ;  bnt,  as  it  is  also  a  necessary  evil,  the  greatest  care  and 
intelligence  shonld  be  brought  to  bear  on  iha  means  of  redndng  tins 
dangerous  element  to  its  lowest  pcant.  In  every  machine  used  for  com- 
mercial purposes  this  is  a  primary  object,  and  the  whole  art  of  a  mechanicsl 
engineer  may  be  stud  to  consist  in  combating  friction ;  for,  after  the  prin- 
ciple of  a  machine  is  once  settled,  the  reduction  of  fiiction  by  accnraoy  of 
workmanship,  and  the  simplifloation  of  l^e  parts,  is  the  sole  um  of  ui 
intelligent  mechanic.  In  a  rifled  gun  this  object  is  efltected,  I  beheve  in 
the  best  manner,  by  reducing  tlie  twist  of  the  rifling ;  bnt,  as  this  is  a  moot 
point,  I  will  pass  to  one  on  which  there  is  now  no  difference  of  opinion, 
although  I  at  one  time  stood  aloHe  in  advocating  it,— I  mean  the  necesdt; 
of  greasing  rifle  projectiles  for  artillery.  I  saw  the  necessity  of  this  at  the 
first  experiment  1  made  in  1852Spp*i  ™  *  '***"  **  ^^  ^**  ^"^ 
Hardinge,  which  I  apprehend  is  sti^^  he  found  at  the  War  Office, 
I  pointed  it  ont.  This  idea  was  totSSl  opposed  to  all  antecedent 
practice,  and  I  had  to  bear  the  whole  weS^t  "^  *^  obloqny  that 
18  sure  to  attach  to  any  putter-fbrth  of  8tnm^dp<>*™«-  "  <^«* 
a  cannon  shot  I  "  said  the  late  Lord  Baglan,  "  who  e 

Evenso  late  as  December,  1869,  the  same  prejudice  e*iI^L™**  ^  ^*^ 
the  mortification  to  witness  the  hursting  of  a  eB-MundeJ^  ^9*  '^- 
the  only  accident  that  ever  occurred  ta  my  preset-bees.  T^'^ 
ofBcer  chose  to  consider  that  soft  soap  was  a  faireonfv.i  !  t**^  W" 
tallow,  and  would  not  believe  that  the  iXicaS  K  ^"*>'"  ^ 
have  any  efl^ect  on  the  lifi,  of  the  gun       '""*'"*"*''  °^  *«  P^ectile  ' 

The  principles  just  stated,  although  few  and  simple,  will  if^^.  \ 
form  a  sounS  bwis  for  the  proper  constmdion  rf  oauni  fS*''*"'^^ 
us  to  cntio^e,  with  assurance  of  wouracy,  tie  prrtensioas Tf  ^  "^^^^ 
m  the  make  of  guns.  ■"        *^    """viis  or  m^  aoTelty 
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Ibtij  define  tiie  nlatiye  position  of  the  artaUery  officer  and  Hw 
medumical  engineeT,  and  show  tiat,  so  fcr  from  accurately-made  pins 
enpplementing  the  skil!  of  the  soldier,  they  task  hie  abilities  in  a  ^ater 
degree  than  erer,  for  a  good  rifled  gnn  improperly  directed  or  derated  ia 
peifeotlj  certain  to  miss  the  mark  aimed  at,  and  ie  not  subject  to  the 
chances  of  a  amooth-bored  gun. 

Tbe  ranges  form  an  admirable  test  for  the  relative  efficiency  of  rifled 
cannon,  fbr  it  will  require  but  this  knowledge  to  decide  the  point  with 
nnerring  certwnty.  Again,  the  motive  power  of  projectilee  being  reduced 
to  the  simple  element  of  the  explosive  power  of  gmipowder,  no  expectation 
of  wonderhl  or  extraordinary  effects  can  be  rationally  entertained  nutdl 
Bome  ^*ent  stronger  than  gmipowder  is  produced. 

A  larger  gtm  may  produce  greater  effect  than  a  small  one,  bnt  it  will 
bear  a  strict  relation  to  the  weight  of  the  powder  and  shot  used.  As  well 
might  we  hope  to  get  wonderful  and  hitherto  unheflrd-of  results  from  the 
power  of  steam,  as  from  that  of  gunpowder.  We  have,  in  the  one  case  aa  in 
the  other,  got  perhaps  near  the  end  of  our  tether ;  and  there  ought  to  be  no 
reason  why  a  particle  of  doubt  should  hang  over  the  results  of  rifled  artillery 
practice,  any  more  than  on  the  duty  to  be  obtained  from  steam.  If  it  is 
otherwise,  it  is  because  every  means  has  been  taken  to  mystiiy  and  confaae 
the  one  snbjeot,  while  in  the  other  every  vestige  of  quackery  has  been 
carefnlly  expelled,  and  the  facts  have  been  rigoi-ously  sifted  and  investi- 
gated by  men  combining  intelligence  with  honesty,  and  having  no  motive 
to  deceive. 

A  few  words,  peAaps,  may  be  allowed  on  the  supposed  advantages  of 
very  large  guns,  and  to  judge  of  this  it  should  always  be  bome  in  mind,- 
that,  all^ongh  we  can  make  gmis  of  any  size  we  like,  the  men  that  are  to  use 
them  can  neither  be  made  taller  nor  singer,  and  that  therefore  machinery 
for  loading  any  gmis  much  over  the  size  of  those  in  present  nee  mtiflt  be 
employed,  and  this  ought  to  be  conclusive  against  their  uses,  as  far  as  siege 
art^ery  and  broadside  guns  are  concerned. 

The  principles  on  which  rifled  projectiles  are  constructed  may  be  reduced 
to  two.  The  first,  which  must  be  considered  rather  rudimentary  than 
perfect,  is  the  projectile  which  is  formed  entirely  of  iron,  and  which  is  made 
to  rotate  either  by  projections  on  its  sides,  fitting  into  grooves  in  the  gun, 
or  by  ^nng  to  flat  surfaces  a  twist  or  piteh,  answering  to  the  internal 
arrange  met  of  the  gun. 

3Tiis  form  ia  in  great  favour  with  many  persons  who  imagine  that  the 
liabilities  of  a  gun  to  buret  are  greatly  lessened  by  the  shot  being  inex- 
pansive  and  that  the  shot  itself  is  more  efficient  from  its  being  homo- 
geneous, tmd  not  B  compound  projectile.  There  are,  however,  disad- 
vantages :  for  unless  the  shot  is  made  very  earefiilly,  and  consequently 
very  expensively,  so  as  to  reduce  the  windage  to  the  lowest  point  consis- 
tent witii  its  passage  through  the  gun,  the  efficiency  of  the  shot  is  reduced 
to  that  of  the  ronna  shot  it  is  intended  to  supersede.  The  result  of  making 
''  it  St  tight  is,  that  you  have  a  shot  much  more  liable  to  burst  the  gun  it  is 
'  fired  from  than  a  compound  shot,  because,  if  by  any  chance  it  sticks,  the 

HisheC  ^^  character  of  the  shot  renders  compromise  mipossible,  and  something 
["      l,]fiaaBt  go.     Even  on  the  most  favourable  supposition  that  the  shots  altftfi 
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fit  as  tight  as  possible,  and  nerer  stick  &et  tmder  an;  dicimutances,  the 
efiecte  and  ranges  of  such  shots  mnst  always  be  rariabte,  and  in  actual 
warfare  exceedingly  bo,  on  account  of  the  expansion  of  the  gnn  by  frequent 
firing,  which,  with  a  rig^d  inexpansiTe  shot,  must  increase  with  every  roond. 

iSe  second  prindple  is  that  of  coating  iron,  more  or  less,  with  lead  or 
zinc,  forming  a  compound  projectile.  The  objections  jtist  adverted  to,  are 
here  evidently  obviated,  because  the  zinc  or  lead,  beins  soft  and  expansive 
metals,  have  the  necessary  capabilities  not  only  for  filling  the  groovee  of  n 
gnn  at  the  commencement  of  firing,  but  also  of  allowing  a  margin  Ibr  the 
■  expansion  occasioned  by  rapid  discharges  during  action. 

They  have  a  further  advantage.  The  powder  is  more  perfectly  ignited 
when  the  shot  is  expansive,  and  it  is  found  in  practice,  that,  even  with 
increased  range  and  efGciency,  a  reduction  of  the  charge,  as  compared 
with  the  charge  for  iron  shot,  can  be  made,  amounting  to  between  one- 
fourth  and  one-e^hth. 

These  are  the  two  principles  which  regulate  the  construction  of  rifled 
projectiles  for  artillery,  but  there  is  a  modification  of  the  last  to  which  I 
must  invite  attention.  It  is  the  using  two  soft  metals,  as  compounds 
instead  of  iron  and  lead.     (Plate  A,  fig.  6.) 

The  effect  of  this  is,  that  while  with  iron  alone,  or  in  combination  with 
lead,  you  have  a  winged  projectile,  with  the  compound  of  soft  metals  yon 
possess  a  missile  which  has  properties  not  fully  developed  until  the  shot 
strikes. 

This  peculiarity  is  so  entirely  opposed  to  the  prejudices,  of  nearly 
every  person,  whether  mHitary  or  civU,  that  it  is  not  wonderful  it  should 
have  been  so  long  overlooked.  A  shot  compounded  of  zinc  and  lead 
strikes  a  harder  blow  than  iron,  and,  curiously  enongh,  it  is  against  iron 
that  this  superiority  is  most  remarkably  manifested. 

The  reasons  for  this  ore  twofold — the  first  arising  from  the  fact  that 
the  harder  of  the  two  metals  can  be  placed  in  fivnt  of  the  softer,  so  that 
at  the  moment  of  impact  the  softer  metal  behind  yields,  and  the  somewhat 
harder  metal  in  front  strikes  against  the  far  harder  iron  plate,  and  has 
little  tendency  t«  cmsh  up  ;  and  the  second,  because,  these  metals  being 
inelastic,  they  do  not  rebound  like  iron  against  iron.  Iron  against  iron  will 
make  a  hole,  but  the  soft  metal  projectiles  alluded  to,  not  only  make  a 
hole,  but  effect  an  entrance ;  and  the  stoutest  iron  yet  placed  as  a  pro- 
tection on  vessels  of  war  will  not  resist  a  shot  of  fiOlbs.  to  SOlbs.  weight, 
made  on  this  principle,  and  fired  from  a  68-pounder. 

These  shots  have  been  sent  in  very  large  quantities  to  America,  and  I 
beheve  elsewhere;  but,  although  the  inventor  of  them,  I  have  never  yet 
been  able  to  get  them  fairly  tried  in  mj  presence  at  home  ;  notwithstanding, 
from  circumstances  with  which  I  have  been  made  acquainted,  I  have  reason 
to  beheve  that  they  have  been  made  at  Woolwich,  and  have  still  better  reastm 
to  know  that  whole  shiploads  have  been  sent  to  America, 

For  myself,  personally,  I  have  had  nothing  to  do  with  the  manufacture 
of  more  than  one  shipment  of  some  1,500  9-pounder  projectilea. 

I  will  now  conclude  these  observations  by  describing  me  trial  of  a  new 
kind  of  shell— one  of  which  is  on  the  table — which  is  intended  to  penetrate 
iron,  and  was  tried  in  October  last  at  ShoeburynesB. 
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Altfaoogh  the  trial  was  so  recent,  the  idea  was  hatched  in  1856,  when, 
after  completmg  some  experiments  with  solid  shot,  which  to  this  day 
have  not  been  inrpaesed,  I  made  an  uaBacceBsfol  application  to  the  War 
Department  to  have  a  few  Bhells  tried. 

Having,  however,  had  the  pleasure  of  hearing  the  papers  on  Iron-cased 
Ships  te&d  hj  Capt,  Hatsted  in  this  Institution,  in  which  he  stated  that 
j-in.  iron  would  keep  out  any  shell  in  the  service,  I  resolved  to  try 
again.  In  this  resolve  I  was  not  solely  actuated  by  self-conceit,  but  ^m 
memory  of  an  experiment  which  I  witnessed  some  years  previously  at 
Woolwich,  when  my  soft  shote  were  pitted  against  granite,  and,  as  they 
made  a  great  impresBion— IJ  in.  deep— in  the  stone,  I  argued  that  they 
would  be  ei^ually  effective  agunst  iron. 

I  was  likewise  aware  that  there  was  a  general  impression  in  the  Navy 
that  ehetls  were  more  dangerous  than  solid  shot,  and  on  one  occasion  a 
gallant  officer  expressed  this  opinion  by  saying,  "  For  God's  sake,  keep 
out  the  shellB." 

I  accordingly  wrote  to  the  present  Secretary  of  the  Admiralty,  who  was 
acquainted  witJi  the  conmiencement  of  my  experiments  in  1852,  as  well 
as  personally  acqnainted  with  my  late  mend  and  patron  Mr.  Muntz, 
the  Member  for  Birroingham,  offering  to  make  on  8-ineli  shell  that 
should  perforate  3-inch  iron  plates.  Lord  Clarence  Paget  referred  me 
to  the  Secretary  of  State  for  War,  who,  acquiescing,  referred  me  to  the 
Select  Committee  at  Woolwich.  The  Committee  were  willing  to  try  the 
shells,  but  I  wanted  to  test  the  matter  on  a  small  scale  first,  and  I  had 
some  small  shells  made  three  inches  in  diameter.  Unfortunately  the 
Committee  had  no  gun  that  would  fire  3-inch  shells,  but  stated  that  if  I 
made  some  4-inch  they  would  not  object  to  try  them.  This  I  did  at  some 
trouble  and  expense,  but  with  a  clear  written  undcKtandiug  that  the  trial 
was  to  be  a  preliminaty  one,  and  that  the  shells  should  penetrate  1-inch  iron. 

When  the  shells  were  made  and  sent  to  Woolwich,  the  Select  Com- 
mittee handed  me  over  to  the  Special  Committee  on  Iron  Plates.  This 
body,  however,  reported  to  the  Admiralty,  they  having  no  control  over 
guns,  being  in  this  respect  like  the  Admiralty ;  and  they  had  no  money 
to  make  experiments,  the  15,000^.  voted  for  that  purpose  having  been 
taken  from  them  when  they  were  transferred  to  the  Admiralty. 

The  gun  at  length  furnished  to  me  was  an  old  iron  one,  cast  some 
time  in  the  reign  of  George  III.,  and  rifled  on  a  principle  whidi  no  person 
has  ever  since  then  advocated. 

It  was  considered  unsafe  by  the  officers,  and  was  fired  with  a  long  lan- 
yard, and  every  one  present  was  obUged  to  get  under  cover  at  each  dis- 
charge, an  arrangement  that  precluded  careful  observation.  £ad  as  the 
gun  was,  however,  it  did  not  burst,  and  the  shells  went  through  the 
1-inch  plates  with  the  greatest  facility. 

It  appeared,  however,  that  these  soft-metal  concussion-shells  were 
expected  to  go  through  iron  plates  whole. 

What  they  really  £d,  however,  was  not  very  much  short  of  this :  that  they 
went  up  to  die  iron  whole  was  admitted,  and  as  the  time  occupied  in  pass- 
ing Uirough  the  iron  was  but  the  24,000th  part  of  a  second,  and  they 
carried  their  fire  and  fragments  in  with  them,  the  difference  was  not  much ; 
hut  it  was  determined  that  ^  ei^timeata  should  not  b«  renewed. 
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llie  following  we«k  witneefled  those  sxperimentB  with  the  lOO-ponnder 
Armstrong  guns,  which  proTed  that,  in  penetrating  effect,  they  were  in- 
ferior to  the  service  smooth-bore  artilleTy. 

I  BQppose  this  abstinence  from  penetrating'  was  ascribed  to  the  good 
tast«  of  the  guns ;  it  certwnly  has  restdted  in  giying  them  a  higher 
reputation,  and  in  bringing  them  more  extensiTcly  into  use. 

AstomjBelfilhaTespent  nine  years  on  these  experiments — endnredmnch 
laboor — and  spent  some  money.  I  had  borne  disappointment,  and  the 
sickness  of  hope  deferred,  with  fottatode,  thongh  it  at  last  has  brought  on 
a  netTons  affection  of  the  heart,  from  which  I  bare  recorered  so  slightly 
tltat  my  appearance  here  this  erening  is  not  wiAont  risk,  mi  nothing 
bat  a  sense  of  the  duty  of  fulfilling  a  Tolnntary  ei^gement  has  indnced 
me  to  be  here.* 


t>"elBvali0D  i^iiju^  T""  1,112  bet  pwMoanil, 
ir        „       i,100     „   18"=     9*6  „ 

27"        „       7.800     „   80"=     780 
Hr.  LiwBENCE  ia  dtairouB  of  adding  to  bu  riDurka  that  he  has  actuell;  vitDsised   k 
direct  trial  of  the  rel^Te  tiine  occapisd  by  the  tnTsIling  of  round  shot  knd  rifled  pni- 
jMtUeiartliBHiiia  weightuidpropelladbf  the  lunc  diuga.     In  Out  eipeiimeM  the 
rified  abet  went  from  80  to  60  per  oent  (nrtlMr  tlun  the  rowid  abot  in  equel  timM. 


CommaDder  Bobbxt  A..  B.  Soorr,  B.N. :  I  ma?  be  ponnittcd  to  as;,  with  teapeot  to 
th*  Teloeitj  and  rangi  of  ^eetilea,  tlwt  if  an  dongated  ahot  be  fired  at  10  degtMi 
of  elevation,  with  an  initial  Tilooitj  of  1,800  het  a  wcond,  and  a  ronnd  ahot  of  tlmUu 

diameter  be  fired  at  the  sama  elsTation,  with  an  initial  velooit;  of  1  ,B00  feet,  the  nagt  of 
the  elongated  shot  will  be  conaiderablj  aboie  3,000  rards,  and  tba  range  of  the  roand  ball 
will  be  under  3,000.  This,  1  thinh,  ahowB  that  Mr.  Lawrence  baa  made  a  mistslie  in 
aaying  that  the  vriocity  with  nrhioh  a  ahot  leaTea  the  gnn  determioei  the  range.  Alao  if  a 
heaTj  elongated  ahot  iMiea  tba  gnn  with  a  low  Tcloci^  it  will  Tei;  poaubij  have  a  longer 
estcenie  nng*'— that  ia,  whan  you  give  the  bigbeat  elevation,  it  will  range  further  than  a 
llsbter  elongated  >bot  of  aioiiliLT  diameter,  whiob  may  leave  the  gnn  at  a  maoh  bighei 
TUOoit;.  with  respect  to  what  Mr.  Lawrence  eaya  a*  to  the  expansion  of  ahot,  itmuitbe 
nawmbaredi  that,  in  eipandtng  ont  prcijeettlea  to  take  the  rifle  grooves,  you  1017  suddenly 
throw  a  graat  strain  upon  the  gnn,  and  call  into  play  a  vary  Urge  amonnt  of  frfotion  during 
tbe  abofa  paaaaga  Cbniugb  the  bora,  and  in  thos  (topping  the  windage  yon  really  olose 
the  safety'vaive  of  the  gnn.  The  next  point  which  Mr.  Lawrence  hae  notioed  ii,  the 
eipsnaion  oFthe  gun  from  getdng  warm.  The  gnn  certainly  does  expand,  but  it  is  oiUy  in 
a  trifling  degree.  But,  granting  that  It  did  expand  to  a  greater  degree,  what  would  be 
tba  aSett  P  That,  whan  TO^r  S<^  RM  hot,  and  the  oomhnMlan  of  the  powder  baewne 
luor*  pwfeot,  IIm  iMd  would  b«  dri*«i  ont  mon  violently  against  tba  bora,  wfaidl  would 


*  Th«  wMker  bw  itawt  dM.— Xb. 
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more  nddenl;  ant  off  tha  wlndige  and  tfamw  a  ht  gtmiti  Mntin  on  the  gun.  An  Iran 
■hot,  on  the  Dontmj,  doM  not  eip*nd  bj  th«  fliploalon,  and  henoa  gata  man  windig«  aa 
the  bore  warou,  »  tbat  Ita  ufetj-nJTe  geta  luget  aa  (he  gun  expuidB  uid  beoomei 
w«ker.  With  regud  to  aimple  oatt-iron  projectile>,  there  »  i  specimen  pluod  on  the 
table  vhtch  can  be  cail  at  the  esme  nte  per  (on  aa  the  round  iron  (hell,  and  the  nibaa. 
qnent  pUning  of  iU  bearing*  and  rincing  coet  about  thne-hal^enee  per  allot.  But  rifling 
is  principally  valnable  on  account  of  ita  giving  the  msns  of  throwing  a  ihell  of  large 
capacity.  It  has  now  been  tolenbl;  well  ascertained  that  the  aimpleat  and  b«t  way  to 
break  iron  plstea,  without  straining  the  gun,  la  to  Rre  round  shot.  All  foreign  nationt 
are  now  striving  to  combine  with  the  advantage  of  rifllng~so  aa  to  use  the  elongated 
■hell—that  of  atill  firing  the  round  ball.  Elongated  shell  an  however  onl;  valuable  if 
the;  have  a  great  powder  capacity ;  but  if  ;on  took  two  metala — tine  and  lead— and 
Joined  them  In  (he  wa;  propoed,  you  would  really  haie  little  or  no  powder  capad^. 
Beridea  this,  such  a  ahell  would  be  enormously  heavy  if  made  of  the  same  diameter  and 
of  eqnal  strength  with  this  cast-iron  shell  Ibr  a  rifled  82-ponnder,  which  oontains  Sib*  of 
powder  and  weighs  only  SSIbs.,  or  SIbs.  more  Ihan  the  round  ball  Ibr  the  nue  gun.  It 
Is  a  Gommon  error  to  aoppeee,  that,  becanse  a  prc^eotile  is  lead-coated,  the  Mt^n  upon 
the  gun  must  be  leea,  on  account  of  the  aaftnus  at  the  metal,  than  If  the  projectile 
were  of  iron  only.  lUie  the  Armstrong  shot  i  this,  before  the  lead  (hardened  by  tin) 
mixture  is  pat  on,  is  nearly  the  size  that  an  iron  rifle  abet  would  be  for  a  similar  bora ; 
and,  when  the  lead  is  run  on,  it  la  larger  than  the  bore.  Hence,  when  the  charge  ia 
ignited,  an  immenae  force  is  expended  in  oomprearing  the  lead,  and  squaeaing  it  almoct 
instantly  into  ao  many  grooves ;  and  consequently  the  ttrain  upon  the  gun  is  enormous. 
Windage,  on  the  other  hand,  it  only  a  moderate  amount  be  given,  ia  an  advaatage,  not 
only  as  a  safety  valve,  but  as  a  means  of  cleaning  the  bore  of  the  gun  ;  it  also  further 
reduoea  the  atraln  b;  driving  out  the  column  of  air  whioh  would  oCberwise  impede  the 
motion  of  the  shot.  When  Mr.  Whitworth  fired  a  tight-fitting  projectile,  he  did  nut  get 
■o  great  a  isnge  aa  that  which  he  obtained  afterwards  on  atopiog  away  the  bearinga,  uid 
giving  the  prt^ectile  more  windage ;  but  what  would  be  the  effect  of  cloaing  the  windage 
by  an  expanding  ahot,  if  you  placed  a  wad  in  front,  in  case  of  being  at  sea  P  The  want  of 
ft  small  jet  of  gas  to  blow  out  this  wad  would  very  diuigerouily  raj«e  the  preaaure  upon 
the  gun;  but  with  an  iron  projectile,  where  the  windage  is  not  cloaed,  no  aneh  danger  eoutd 
oocuT  from  the  placing  of  any  wad  to  keep  the  charge  "  home,"  A  wad  would  alwaja 
be  neoeaaary  if  the  vessel  were  nlling,  and  a  vewel  nearly  always  rolls  If  her  enginea  he 
st«iped. 

Mr.  LawKBNCE :  Does  Captain  Soott  mean  to  say  that,  with  a  differenoe  of  range  ao 
great  between  the  elongated  ahot  and  the  round  ahot,  the  diameter  of  the  two  dicta 
ia  preciiely  umilar,  or  that  merely  the  weight  ia  the  same  P 

Cnnmander  BCOTT :  The  diameter  of  the  elongated  shot  waa  rather  greater,  ao  that  it 
waa  really  at  diaadrantage  in  Ihia  reapeet. 

Capt^n  BLi  KELT :  It  has  been  pretty  well  proved  by  numerous  eipsrimenta  that  a 
fiS-ponnder,  a  G0-pounder,  s  32-pounder,  orany  of  the  round  ahot,  will  leave  the  gun  at 
avelocity  of  1,000  or  1,T0U  feet  par  aecond  ;  and  at  Ave  d^p«es  of  elevation,  if  they  range 
3,000  yarda  it  ia  oonaidered  very  good.  Wheroaa  the  long  ahot,  whose  velocity  has  alao 
been  measured,  and  supposed  to  have  been  correotly  measured,  and  doea  not  move  more 
than  1,100  or  1,200  feet  pat  seoond.  realty  rang«  more.  Thoae  actual  measoiemeuts,  I 
think,  must  have  great  weight  in  ooming  to  any  oonoluaion.  I  should  mach  like  to  know, 
if  Hr.  Lawrmce  would  be  kind  enough  to  inform  the  Meeting,  what  was  the  exact  nature 
of  the  ahell  P— how  the  soft  metal  waa  made  into  the  sbell  P  Did  it  hold  powder,  or  WM 
it  intended  to  bnrst  into  fragments  ? 

Hr.  LawRBKCE :  A>  I  aud  tiefore,  the  ibell  which  I  aapplied  waa  intended  tor  a  pre- 
liminary experiment,  and  therefore  the-capacitj  of  the  shell  waa  by  no  means  tested.  1 
deiignedly  did  not  make  the  shell  ao  capacioua  aa  I  believe  it  could  Its  made.  The  only 
differencs  I  make  in  tbe  ahell  and  the  aohd  ahot  ia  that  i  have  naeaaaarily  put  caat-lron  in 
the  oantra  of  the  shell,  for  the  purpose  of  preventing  the  charge  blowing  up  the  shall  in 
the  gun.  That  is  the  only  difteimce.  There  ia  nothing  hut  a  mechanical  junction  be- 
twaen  the  iron  and  tbe  lead  or  soft  metal. 

The  CBaiBKiN  :  It  la  a  caat-iron  chamber  p 

Hr.  LawoENCB :  Merely  a  caat-iron  chamber.     Tkjre  ia  no  galvanising  or  tinning. 

1b»  Cbaiuuh  :  And  what  siied  chamber  p  What  quantity  of  powder  do  you  propoae 
to  put  into  the  68-pounder  ? 

Hr.  I.AWUIKn;  That  la  a  loatlw  Vt  nparinmrt.    The  eofitenta  of  thit  abell  m  tbe 
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Ubl«  la,  I  un  told,  about  five  onooei.  Bat  that  b  by  do  mauu  Axed.  I  ihonld  iiuJta 
the  disU*  u  big  u  I  pcniiblj  oould,  to  hold  ai  much  powder  u  thej  ponlblf  could ;  but, 
ddIsh  I  hsvs  the  mwiu  of  iii*king  tha  fliperimsnt,  I  Mold  not  uMrtain  thii  point.  Ai 
to  Captain  Blakel; '■  other  obcervation  about  the  range,  I  can  onlj  n;  that  I  haye  loan 
an  SO.pounder  ahotgo  7,300  jarda  in  twent;  lecoadg.  Now,  1  tbink  the  initial  TelodtJ 
or  that  ahot  muat  be  more  than  1,!0I)  feet  psr  Becood. 

Captain  BlaKSlT  :  I  am  afraid  a  aolt  metal  ehsll  would  onl;  break  into  throe  or  four 
large  (ragmenta. 

Xi.  LiwRENgE  :  It  broke  into  hundred*  of  piecee. 

Caplaiu  Bi-iKSLT :  Haa  it  been  tried  ? 

Hr,  LiwBuiCR :  II  baa.  It  went  through  an  iron  plating  of  an  inch,  and  it  broke  into 
hundreda  of  piecea.  There  wia  a  wooden  icreen  at  the  baoli,  and  that  wat  oompletely 
eoTsred  with  fragmonta,  and  the  piece  of  iron  which  waa  driTSii  out  waa  alao  driven  into 
the  acieen  at  the  back,  and  waa  quite  warm.  Thia  ahell  waa  not  more  than  (oar  inehM  at 
the  baaa,  and  at  the  top  it  ia  not  more  than  two  inchea,  bnt  ;at  it  took  oat  a  piece  of  iron 
fhnn  ail  to  eight  inchea  in  diameter. 

The  CHalKHAN :  What  ia  the  relative  eipenae  of  the  deecription  of  ihell  whiob  joa 

Hr,  LawBSNCE :  That  cannot  be  decided  unleaa  made  in  great  qoanlitiee. 

The  Cbairhan  :  What  i>  the  eipenae  of  the  aolid  tdiot  a«  compared  with  the  rifled 
shotP 

Mr.  LiWKBNCB :  Thcg'  cost  something  ander  St,  a  pieoe. 

Captain  Bluely  i  1  think  I  cao  answer  the  qaeitioD  ol  expense.  I  bar*  boo^t  a 
great  namher,  and  lead-covered  ahot  will  cost  about  doable  what  aa  iron  shot  would. 

The  Chatskin  :  Thia  ahell  would  be  dearer  than  (he  iead-oorered  ahell. 

Mr.  La  WHENCE ;  I  think  not.  I  tbink  from  the  report  of  the  Arnutroog  ahel]  that  the 
coat  ia  about  the  same  as  these  coutd  be  made  for.  These  are  east  together,  and  therefor* 
can  ba  eaail;  manuEactared.  They  require  no  taming,  or  planing,  or  anything  of  that 
kind.     Thej  can  be  caat  in  the  cbilL 

The  Chaibhin  :  How  do  ;ou  effect  the  rifliog  of  thai  ahot  ? 

Hr.  Lawbehce  ;  The  baae  of  thia  ahot  is  lead — the  one  halt  of  it ;  the  other  half  ia  zinc. 

The  ChaI&Han  ;  The  gun  i*  rifled,  and  it  eipanda  into  the  groove. 

Ur.  LawBBncB  :  It  eipanda  into  tiie  grooTe. 

Commander  Scott:  Captain  Blakel;  haa  fired  both  iron  and  iead-ooated  ahot ;  b* 
knowi  their  relative  value,  and  oan  give  ;□□  an  aoaount  of  thrar  diStorenca, 

Captain  Blikelt  :  Hy  own  experienoe  would  lead  me  to  prefer  fOr  small  guns  a  ihell 
very  simiUr  to  wliat  Mr.  Lawrence  advocates^— that  is  to  say,  a  shell  whish  will  enter  the 
guneaailjand  expand  oD  the  same  principle  aa  hii ;  its  rear  maylw  either  Ind,  or  paper,  or 
wrought  iron — it  ia  all  the  same  so  toug  aa  it  eipanda.  But  for  anything  like  a  lai^  die, 
or  for  even  anything  like  a  medium  H2e,  I  think  anch  a  abell  ii  totally  inapplicable.  For 
tblsreaaon,  if  you  let  a  12-poandBr  ahell  fall  on  die  deck  of  a  ^p,  it  would  not  be  so  mis- 
shapen but  that  it  would  go  into  the  gun.  Bat  if  you  let  a  lO.pouoder  ahell  (all.  and  it 
geta  a  dent  in  the  lead,  yon  may  get  it  partly  down  into  the  gun  (  there  it  sticks,  and 
you  cannot  get  it  back  again.  The  expense  also  ia  in  tvour  of  plain  iron  shot.  The 
great  advantage  which  lead.ltaaed  shot  have  in  mere  eiperimental  flring,  whare  you  do 
not  let  it  fall,  ia  that  you  close  up  the  windage ;  but  in  a  large-siied  eight-inoh  gun  the 
windage  need  not  l>e  ao  vejy  much  greater  than  it  ia  in  a  two-inch  gun  ;  it  ia  veiy  much 
less  in  proportion,  and  rc«lly  but  a  mere  film  of  gaa  in  comparison  with  the  mass  of  gas 
which  will  be  acting  upon  the  shall.  Hy  own  eiperience  leads  ma  to  think  that  tor  amall 
guna  something  like  Hr.  Lawrence'a  ahetl  would  be  aitremely  good;  but  for  large 
guna  I  confeaa  I  have  recently  adopted  the  ahetl  which  Capt^n  Scott  haa  so  ably  pro- 

Sir  Qeobob  SabtOuds  :  I  do  not  completely  understand  what  are  the  great  advantage* 
whioh  Hr.  Lawrence  aaeumea  for  hia  ahot  over  the  common  ahot.     Is  It  penetration  ? 

Mr.  Lawrence  :  It  ia  penetration.  I  contend  that  this  deacription  oF  shot  are  lary 
sapetior  to  iron  ahot,  [^  Ibey  will  penetrate  platsa  much  better ;  Uiat  where  iroo 
rebound,  thia  will  go  through.  I  contend  that  againat  an  iron-plated  veMel  au  iron  shot 
is  perfectly  uselns,  while  shot  made  on  thia  priadple  will  penetntte.  It  could  be  tary 
readily  proved  at  a  small  aipensa  t  it  ooold  be  tried  tor  1  Of. 

Sir  Oeoboe  Sabtortdb  :  If  the  experiment  can  be  made  so  cheaply,  and  with  such 
multa,  I  am  rather  surprised  that  it  has  not  bren  tried.  So  lar  as  my  judgment  goe«, 
from  hearing  veijpiaoticalrauwnii^a,  I  certaitUyoaniM  wnHIo  tbeconcltMlmi  janhaTa 
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wrlvcd  at;  viz.,  that  a  oombiDatioD  of  wit  iD«ta^  mob  u  jon  pTopon  to  nuke,  will  go 
Ihrou^  iron  where  iron  >hot  wilt  rebound.  Snppoaing  the  two  kindi  of  prqjeolJea  firod 
with  the  ume  obUBe  of  powder,  U  th«  iroa  abot  rebonnda,  I  moit  coDteii  that  I  >m 
rather  inorednloiu  Uiat  joun  will  go  throngh. 

Hi,  IiiwBiKCl :  The  thing  hu  be«n  B^uUy  tried  >t  SboebarjneM  ;  and,  if  ;ou  Tofer 
to  the  Iron  Plate  Committee,  they  will  acknowledge,  I  have  not  the  Isut  doabt,  that  it  did 
actnally  penetnte  a  piece  of  iron. 

Sir  QioBaE  SisTOBJDB  I  You  mean  through  m  inch  plate  P 

Hr.  luwiEHCK  :  Tea,  through  an  inch  plate  ;  and  it  wu  itated  here,  and  aoknow- 
ledged  by  Cqitain  HalRed  and  bj  Colonel  Le&oj,  that.  Dp  to  Che  time  of  mj  making 
the  experiment,  no  ahell  in  the  aerrice  wunld  penetrBte  an  inch  of  iron. 

Commander  Scott  :  I  am  soirj  lo  ri»  again,  but  I  think  that  a  a  great  mlrtakc. 
Captain  Halsted,  if  he  made  nich  a  etatement,  wa*  certunl;  miitaken,  beoaiue  a  S8- 
ponnder  ihell  will  go  through  an  inch  plate  tery  eadl;,  and  also  throng  a  two-inah 
plate ;  but  it  would  be  picked  up  broken  on  the  innde,  juat  aa  yoar  ahell  wu.  I  may 
ftirlher  be  permilled  to  give  my  opinion  as  to  why  the  two  metals  you  use  are  totally 
inapplicable  for  ahells  forgana  of  Urge  calibre* ;  and,  alter  all,  nearly  anything  will  answer 
for  amalt  guns.  It  has  been  found  in  practice  by  Sir  William  Armstrong— although  he 
has  the  lead  so  closely  confined,  as  ^ead;  menUoned,  that  it  cannot  well  escape — that, 
if  he  naet  a  larger  charge  than  about  onp-eighth  the  weight  of  the  shot,  he  loses  accaracj; 
and  that,  if  a  atronger  powder  be  nsed,  the  shot  cuts  its  way  oat  accoss  the  gmoTBa. 
Expanding  pn^eotiies  also,  which  answer  well  with  a  small  charge  from  a  weak  gun,  if 
pnt  into  a  atrong  gnn  and  fired  with  a  greater  charge,  are  expanded  irregularly.  With  a 
soft  metal  in  front  and  a  softer  metal  in  Uia  rear,  the  powder  capaoity  in  the  centre  must 
be  extremely  email  to  prevent  crushing  up.  In  fact,  you  would  blow  the  iron  chamber 
right  through  the  shell  if  the  centre  cavity  contuning  it  were  large,  and  this  would  b« 
more  likely  to  ocaur  as  the  aixe  increased  ;  so  that,  with  a  large  >hot,  yon  could  not  get 
a  proportionately  large  powder  capacity.  Again,  Mr.  Lawrence  says  that,  because  hk 
shots  are  soft,  therefore  thsy  will  do  more  barm  to  an  iron  plate  than  if  they  were  hard. 
Now,  inch  a  thing  cannot  be  correct ;  for  ahot  of  the  bardeet  iron  or  steel  are  alwayl 
found  to  do  more  damage  than  diot  of  a  softer  metal.  He  has  also  pointed  oat  that  the 
yielding  properties  of  the  soft  mital  diet  when  in  the  gun  gite  it  great  advantage. 
Mr.  Lawrbhcb  :  No  ;  out  of  the  gun. 

Commander  Scorr ;  I  think  you  said  in  the  gun,  and  I  wish  to  take  it  in  the  gun  first. 
The  soft  metal,  if  it  meets  with  any  obatruction  in  the  gun,  will,  1  believe  you  said,  easily 
change  its  riutpe.     Qranting  this,  it  ia  aleai  that  the  ball,  on  impinging  on  a  plate,  will  with 
readiness  change  its  shape  and  become  fiattened  down,  and  then  a  great  portion  of  the  force 
of  the  blow  winild  be  absorbed  in  effecting  this  change,  and  the  edges  which  ought  to  out 
thrir  -mj  into  the  iron  would  be  gone.     The  iron  shot,  on  the  oontrary,  will  not  yield, 
and,  from  not  yielding,  will  go  through  the  ptate.     The  hat  being,  tliat,  if  the  shot  of  a 
6S-ponnder  does  not  break  up,  it  generally  goes  through  the  piste  at  short  distances ; 
whraeaa,  if  the  shot  does  break  up,  it  does  not  go  through  the  plate.    If  you  were  to  fire  a 
68-pounder  wroughl^iion  ihot,  reducing  the  present  excessive  windage,  I  heliete  it  would 
go  through  the  plate  without  any  difficulty  wbateier. 
Sir  OioBQE  Samokictb  :  What  uzed  plate  ? 
Commander  ScOTT  '  Four-and-a-half  inch  plate. 
Sir  GiDiuiS  SiRTOBiUB  :  What  range  F 

Commauder  Scon :  At  50  yards  ;  you  can  only  penetrate  them  at  all  up  to  the  distance 
of  200  yaids.  It  has  been  found  in  the  firing  that,  when  the  68'pounder  shot  have  not 
bn^en  up,  they  have  generally  gone  through  ;  and,  of  ooune,  if  they  do  break  up,  they 
do  not;  but,  if  you  want  to  cut  through  a  plate  with  certainty,  you  muit  have  a  cutting 
edge.  Here  [pointing  to  a  flat-headad  shot]  you  have  a  sharp  circular  edge  that  will 
ootainly  cut  the  plate  it  a  high  velocity  be  given  to  the  projectile ;  and  you  may  have  a 
powder  chamber  in  its  rear.  This  is,  I  believe,  the  sort  of  combination  of  shot  and  ahull 
that  ia  likely  to  be  used  in  future  warbre  against  iron  ahips,  beoanse  you  could  Bnt  cut 
through  the  ship's  iron  sidea,  and  then  there  would  be  the  shell  in  the  rear  to  explode 
afterward. 
The  Chuxhan  :  I  think  that  is  the  form  of  the  Rnasian  ahell. 

Commander  Scon :  I  was  not  aware  of  it.    1  gave  a  aketch  of  it,  aa  proposd   by  me 
in  1859,  in  my  last  leotnre,  but  did  not  dwell  npoa  the  matter. 
The  Chaibiuk  :  I  may  be  mistaken. 
CoBuauderSctm :  Tht  adTuitage  of  the  wmbiiutlon  iiMMlf-avUent  that  when  peopl* 
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oomfl  Id  Btudj  die  question  ud  la  undcnUod  the  piineiplea  of  wubra  Ihej  can  Bcaredj 
help  uriviug  at  EiDular  canolniMuu.  I  ma;  nput  one  tbing  Ibat  J  ba.*«  wid  on  ■ 
prerloiu  octuion,  Ihat  I  believe  tbe  value  of  lead  coaliog  in  m^ing  tbe  ahot  cut  ill  mj 
thraugb  DurDeroDs  grooves,  wu  a  proper  matter  for  coneidaratiou  In  Ibe  infaicj  of 
lifiiDg  i  bat  DOW  that  we  hare  so  much  more  knowledge,  and  ponoa  mob  mechanical 
fiuilitie*,  we  ougfat  to  have  no  difficult;  in  rifling  tbe  guna  and  fitting  the  ibot  iiitltoiit 
making  it  rifle  ilaelf  by  cutting  its  way  through  the  gtoovaa.  This  ia  what  ia  rail;  to 
detrimental  to  the  breech  of  the  Armativng  gnna,  aa  it  increaaea  the  time  tbe  ohai^jer 
remain!  under  tbe  aotion  of  the  powder  before  tbe  shot  itarta,  wbereai  the  grott  punt  a 
to  get  joor  shot  to  start  aa  eaaily  aa  poiaible.  I  do  not,  howevei,  quite  agree  wilb  Mr. 
Lawreuce  in  the  nice  diBlinction  between  aoft  loap  and  greue  aa  a  meana  for  eflecting 
this,  nor  do  I  think  that  the  ose  of  either  baa  much  to  do  with  the  hnnting  of  an;  gun, 
tbongb  perbapa  the  abot  might  be  made  to  alip  out  a  trifle  eaaier. 

Sir  QsoBOE  SiBTOBiDS :  But  doec  not  that  form  of  ihal,  tbe  flat-haaded,  imped*  itt 
flight  P 

Comniander  Scott  :  The  flat  front  doea  impede  ila  flight  to  a  nnall  extant ;  but  in  Ho 
caae  can  tbe  preeent  gun  peuttrate  an  armoured  abip'a  wde  aa  fikr  as  SOO  ;arde.  I  beUera 
we  aball  get  much  more  powerful  gune,  but  at  present  we  have  nothing  tlut  will  poncli 
through  a  ibip'a  armour  unleaa  oloee  to  it.  There  ia  one  point  which  leema  to  me  vnitbj 
of  attention  b;  ever;  one  interested  in  rifling,  which  ia,  that  the  air  in  front  of  tbe  itiM 
ia  exceediugl;  compressed.  It  is  not  eompreaaed  into  a  solid,  but  it  ia  ver;  bigbl;  OMi- 
preaaed,  and  your  shot  is  reall;  screwing  ita  wa;  through  this  c4HnprQaBed  air,  just  M  a 
gimlet  ia  screwed  into  a  board,  and  it  meeta  with  a  similar  hind  of  leaiMance.  I  leave 
you  ta  investigate  thia,  but  I  Ixdieie  auob  ia  the  osm,  and  Ur.  Whitwortb  baa  proved  that 
ihot  flred  from  a  bore  rifled  with  a  sharp  twist  have  a  longer  ruige  than  otboa  fired  from 
a  lev  apiisl.  There  ia,  however,  a  curioua  tact,  which  is,  that  flat-beaded  ahot  will  g« 
through  water,  while  ronnd-betuled  shot  will  not,  aa  Mr.  Wbhworth  prored.  We  do 
not  yet  fully  understand  thia  matter,  for  we  have  made  aa  taw  practical  experiments  that 
our  knowledge  is  very  confined,  and  our  data  on  roost  gunnei;  quertiona  conuat  of  loos* 
generalities. 

Mr.  LiwKENcE :  I  have  onl;  one  nuH^  observation  to  make.  1  think  theoretical  ob> 
aervations  ought  not  to  go  gainst  pioof.  1  can  only  lay  that  one  of  tbeae  soft  shsta  h«a 
been  fired  and  taken  up  again ,  put  to  rights,  and  flred  a  aea»d  time — an  80-pounder  fired 
at  a  long  range.  Therefore,  it  can  be  readily  rifled  to  Bre  in  the  way  Captain  Blakely 
alludes  to.  Now  that  we  are  getting  iron-plated  ships,  it  is  of  most  vital  couaeqneaca  to 
ua  to  know  whether  it  is  true  or  not  that  shots  of  this  kind  will  oc  will  not  do  WDre  than 
iron.  Other  nations  will  not  be  bound  liy  our  judgment,  and,  if  b;  *u  Dnfoitunata  falaUljr 
it  should  happen  that  this  shot  is  more  effective  than  an  iron  odc,  wc  shall  be  under  the 
disadvantage  of  having  to  oantsnd  with  superior  projectilest  because  we  do  net  ohocsa  to 
go  to  the  trouble  of  making  them  hMer  ounelves. 

The  Chaiuuk  :  I  am  sure  we  are  much  obliged  to  Mi.  Lawienoe  for  ciHning  forward 
uxd  giving  ua  his  views  on  tbiaaubjecU  These  are  oaw  matters,  and  juat  in  proportion  aa 
(bey  are  new  the;  are  liable  to  meet  with  objection.  Tbe  differences  that  have  arisen. 
genemlly  speaking,  arise  from  the  difficulty  of  getting  at  i^ts.  Nothing  ia  more  ditBcult 
in  all  theee  experiments  tban  to  get  at  facts.  Peisona  jump  to  conoluaiona  without  having 
sufficient  data.  Tliat,  I  apprehend,  is  the  great  cause  of  the  difference.  Csptun  Halited 
says  that  certain  shot  broke  up  on  a  J-inch  plate.  It  was  a  bet,  but  it  wae  not  a  relevant 
taot,  and  he  immediatel;  jumped  to  tbe  oouclnsion  that  all  shots  would  break  npim  |-incb 
plates.  It  was  onl;  true  that  the  shot  would,  under  that  particular  condition,  break  up. 
It  would  be  the  same  with  an;  shot ;  it  would  break  up  under  a  certain  ctmditian.  Thia 
gentleman  has  made  experiments  with  a  aoft  shot,  which  under  particniai  conditiuos 
went  through.  But  to  condemn  iron  abot  on  Itkat  account  would  be,  on  the  same 
piinoiple,  as  bad  aa  Cf^itain  Halsted's  tbeoi; — that  no  diot  would  penetrate  a  Jtba  of 
an  inch  ptate,  Beuce  the  necesail;  of  experiments  being  of  tbe  minutest  kind,  because  it 
ia  ao  very  important  tltat  we  should  arrive  at  true  naults.  Of  caune,  the  theory  of  thia 
gentleman  dkould  have  a  certain  measure  of  influence ;  but,  roall;,  where  it  helps  as 
little  in  questions  of  iba  kind,  it  ought  to  be  put  aside  altogether,  until  we  get  more  bota 
upon  which  to  base  a  true  theory.  It  does  seem,  a  priori,  that  be  has  a  claim  to  have 
these  experiments  made ;  and,  notwithstanding  our  learned  friends  upon  aucb  sut^ects 
pronounce  fx  cathidrd  against  it,  I  tliink  we  ou^t  to  have  the  experiment  nude.  Then 
are  conditions  on  which  these  metals  do  unite,  and  have  an  extraoidina*;  ohanctet;  in 
fiKt,  their  chaiacter  alters  altogether.    There  ia  no  queatiou  that  tLs  diaracter  of  soft 
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mBUlnrhen  cambioed  >■  <«7  m&leri&llj  aiteced.  Look,  Tot  iiubUioe,Bt  iron  in  the  condition 
ornneltiDg.  It  there  i>  a  qnuitiCj  of  sulphur  proent,  Ita  whole  atiarscter  Is  ohaoged. 
Tftke  ■  red'bat  iron  and  put  a  stiok  of  lulpbor  ag^tut  it,  and  the  former  will  drop  to 
piecee.  Suoh  in  its  strange  alteration  of  cbanater,  that  nheo  there  it  muob  sulphur 
prwent  a  condition  ii  prodnoad  that  will  occasion  the  rapid  breskin^op  on  t-inoh 
places  of  shot  so  oast.  But  that  is  not  to  be  taken  u  conclusive  sgtdntt  iron  shot. 
Without  skjiog  mora,  allow  me  to  thank  Hr.  I^wranoa  tor  his  p^er. 


idbyGoOgIc 


lib,  Google 


^au^  minted  ^imct  Jnstitttttm 


1862. 


(gopnj  |fi:^«tinj9[. 


Monday,  M»y  19th,  ] 


HSb  Grace  the  DUKE  OF  SOMEHSET,  First  Lord  of  the  Admiritlty, 
.  in  the  Chair. 

THE  CHAEACTER  OP  GUN  BEST  ADAPTED  FOB  NAVAL 

WARFABE,  AS  GATHERED  PROM  THE  VARIOUS 

PLANS  OP  GUNS  PROPOSED. 

B;  Captain  E.  Gardiner  FiaEBoUEHE,  R.N.  C.B. 

Mt  Lord  Dukk,  and  Qbntlembn,— 

I  will  not  take  np  the  time  of  the  erening  with  apologies  for  having 
nndertaken  to  read  this  paper  :  let  it  suffice  that,  having  been  captivated 
hy  the  beauty  of  the  mechaaiBm  of  the  AnoBtrong  gon,  its  great  ranges, 
reported  accnracy,  and  the  trodoubted  gcnins  of  ite  conBtructor,  I  iiiciden~ 
tally  gave  in  tins  place  a  too  unqualified  assent  to  all  that  had  been  claimed 
for  it.  Finding  that  in  some  respects  I  had  been  misinformed  on  a  point 
of  such  nationat  importance,  it  became  my  dniy  to  gire  equal  pnbUcity  to 
my  withdrawal  of  that  assent. 

To  compare  results  obtained  from  an  elaborately  finished  rifled  gmi, 
fitted  with  an  accurate  sight,  a  nicely  adjusted  missile,  added  to  a  carefiilly 
devised  carriage,  and  elovatdng  screw,  with  results  obtained  from  an  ordi- 
nary smooth-bore  gnn,  without  any  of  those  advantages,  firing  an  imper- 
fect missile  leaving  a  large  amount  of  windage,  yet,  on  that  comparison,  to 
ibnnd  an  estimate  of  the  rifle  principle,  as  contrasted  with  that  of  the 
smooth  bore,  was  obviously  incorrect — still  more  incorrect  to  give  practice 

VOL.  VI.  K 


^dbvGoo^^lc 


130  CHABAOTEB  OF  O0N 

ftt  ranges,  that  were  as  farourable  to  the  rifl«d  gnn,  as  they  veto  imfaronr- 
able  to  the  Eonooth  bor*.  ifo  Mr  eatiinate  of  llie  prinapU  conld  have 
been  arrived  at,  till  equal  gemus  had  been  ^:pended  in  developing  the 
merits  of  eacii  principle. 

The  evils  that  arise  &om  snch  a  oourse,  even  in  holiday  practice,  are 
great,  but  thej  are  all  intensified  by  the  circamstanceB  of  warfare,  owing  to 
wUoh,  as  Xioloii^l  Fox  has  jqstjy  observed,  the  inaCcurvles  of  the  man  are 
aa  20  to  1  of  thoie  which  result  from  defects  in  bis  rifle  ;  and  if  |a  in  thq 
field,  how  much  more  ao  afioat,  where,  in  addition  to  the  causes  of  inao^ 
curacy  enumerated  by  that  officer,  are  superadded  the  motions  of  the  ship. 
How  vtry  incorrect  then  must  it  be  t«  ecnnd«  a  gun  ^art  frcHn  the 
qonual  cireumstances  under  which  it  will  be  used ;  yet,  such  has  be^n  done ; 
a  comparative  estimate  of  the  principlt  of  the  riile,  and  of  that  of  the 
smootn  bore,  has  been  made  irrespective  of  that  which,  when  the  guns  and 
objects  are  in  motion  and  the  distances  unknown,  must  rule  their  uscfol 
qnaUties,  viz.  ttie  fonn  of  trajectory  and  the  straightnesa  of  ricochet. 

For  the  inaccuracies  arisltig  ftota  motiop,  wbethar  it  be  that  of  pitching, 
rolling,  or  of  transit  aoross  line  of  fire,  or  of  rapid  ehange  of  distances,  or 
smallnees  of  height  of  the  object  fired  at,  are  best  provided  against  by  a 
flat  trajectory  and  a  ball  that  will  ricochet  straight— these  will  be  more 
nearly  attained  in  proportion  as  the  time  of  flight,  for  the  reqnired  dis- 
tance, is  rednced,  and  the  hall  more  perfectiy  sphsrical,  while  the  smashing 
efTect  will  be  increased  in  a  higher  ratio  than  even  the  square  of  the  in- 
creased velocity. 

Greater  accuracy  with  the  same  guns,  &e.  at  known  distances,  with 
heavier  charges,  arising  firom  the  greater  velocity  of  projectile,  is  so  well 
known  and  admitted,  as  not  to  need  proof  or  explanation  \  put,  gje^t  sa  f^ 
the  other  advantages  of  high  charges,  they  are  small  as  compued  with 
tiiose  of  a  flat  trajectory,  where  the  distanees  are  unknowa. 

A  diagram  will  best  iilnstrate  thisi-^Plate  I,,  fig.  13,  represents  two 
trajectories,  one,  that  of  a  ball  witii  such  a  velocity  that  it  travels  the 
distance  in  one  SMoad,  and  subject  only  to  the  fldl  w  16  fba(|  the  other,  of 
a  ball  that  requires  two  seconds,  therefore  subject  to  a  fall  by  gravity  of 
64  feet. 

If  no  disturbing  cause  anses,  a  ship  that  is  but  13  feet  hi^,  and  tbere 
are  few  ao  low,  will  ba  struck  at  any  point  in  the  trajeet(wy  of  the  ball, 
with  high  velocity)  whereas  a  ship  48  feet  high  «  more,  irill  be  passed 
over  by  the  ball  having  the  lower  velooity,  and  only  witiiiii  nwrew  linjite 
ct  distanoe  would  a  ship  30  feet  high  be  struck  by  it  in  iu  trajectory. 

High  charge*  and  high  velocities  an  most  valuabla  tot  oMuracy  nnder 
the  eironmstanees  of  aetuat  wufara ;  uniformly  m  when,  as  in  amvai  war- 
fare, the  changes  prevent  the  distances  trom  bnng  known,  and  wheve  the 
varied  motions  of  the  gnn-platf<»m  prevent  any  tentative  proeess  by  which 
the  distances  might  be  even  approximately  estimated. 

High  velocities  ore  rendered  indispensable  by  the  int^roduetion  of  iron- 
elad  diips,  This  is  clearly  shown  in  tables  A  and  O,  tma  which  it  appears 
that  the  old  smooth-boFe  68-poundeF,  with  all  its  defects,  is  more  efieotive 
than  the  carefully  devised  110-pounder  Armstrong,  demonatrated  by  the 
greater  penetration  and  greater  indentation  of  the  shot  of  the  former. 
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TABLE  A. 

Obtaloed  by  meMureniint  ti  gboebiirTneH. 


Feuftntloii. 

MtnoofQim. 

nut. 

ravllcr, 

Forwoffllow, 

auhmttot 

tMptll. 

WUtb. 

WWth. 

Ibi. 

Ibi. 

inchN. 

iDChN. 

OUM           

«8 

IS 

2* 

7* 

2-U  1  jl 

i™**"!      

110 

14 

U 

- 

Ditto 

200 

10 

1 

6* 

O'BS 

Old  GB         

SlwU. 
SO 

16 

H 

11 

»■« 

FtlllBAIRir  TAKaiT, 

TABLE  G. 


IWnnoram. 

— 

»*,. 

TUeknMiar 
Ptatw. 

7«MtrUI(qi. 

BoDirki. 

«-,.»*     ... 

7«J. 

20O 

Ibl. 

16 

Incbei, 

inebe.. 

Si 

Obtained  at 

" 

" 

90 

" 

3 
3-4 

i  ExoUint. 

•„ 

40« 

IS 

i 

3 

i^^-tt 

•. 

. 

,. 

„ 

untthroii^. 

♦Arni.trODB  80-p.... 

6011 

16 
11 

10 

1* 

1 

nmjmKM 
PlUH, 

•Ditto        40.[..  ... 

" 

5 

» 

' 

*  Complied  horn  offlcUl  rfportt. 

Ae  it  is  gepM^ly  siJimttoil  that  tJte  higlieBt  initial  velocities  CBQ  be 
obtaineil  only  with  round  shot,  it  is  hardly  neceesary  to  offer  proof :  Btdll 
the  tables  B,  0,  and  F,  set  this  forth  in  a  cleu  light  |  these  ehotr  not 
only  tiiat  the  initial  velocities  of  roimil  ehot  are  greater,  bat  that  the  time 
of  flight  for  the  most  easential  ranges  ie  mudi  less ;  by  eseential  ranges,  I 
taean  those  within  which  the  iron  clothing  of  ships  may  he  matArially 
daioaged,  up  to  600  yarda  or  more  if  the  plating  be  thin,  still  hrther  ^ 
tbe  gnng  be  iunreued  ia  me. 
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TABLE  B. 


Omciu  Bbpom.— Tdocities  obtidned  b*  Capt.  Aadreir  NobU,  R.A,.,  with  Nanei'* 
Bnlliilic  PeDdDlam. 

»«tunofGaa. 

InltU 
TelodtT. 

Hiturs. 

W^M. 

OtrnMar. 

SZ-pr.  rifled  thnat, 
59  c«t. 

Ibl.  01. 

Pliia 

BiHll. 

lb.. 
54 

Inches. 
6-36 

121S7 

1284-5 

III? 

32-pr.   G9  c«t., 
smooth 

i- 

Cjltadw. 

54 

6-35 

1187  4 

1201-0 

l^p^.  A.  4  cut. 

1-6 

PUin 
■hetl. 

119 

3074 

1103-4 

1111-8 

12-pr.  6i  cirt,  ... 

14 

Common 

■hell. 

8'IS 

i-bi 

11S4-2 

1163-4 

ill 

13-pr.  A.  81  ewt 

1-8 
1-8 

Seg.  thdl 

U9 
11-9 

3'084 
3074 

U809 
123B-3 

1190-2 
1248-2* 

F ' 

1.B 

_ 

119 

3010 

12000 

1209-7-f 

i's. : 

68.pr.95cwt.-... 

16.0 

Bo<md 
■hot. 

66-4 
M-S 

7-91 
7-91 

1553-3 
1769-4 

15790 
1B09-9 

3S-pr.  S8  ewt.  ... 

100 

Solid 
■hot. 

31-6 

617 

1653-0 

16900 

12.pr.  Wcwt.  ... 

4-0 

— 

12-101 

4-SS 

1T18-0 

1769* 

*  Shell  fired  under  normal  circnnutaiicea. 

-f-   Same  ihell,  lend  rodnced  to  the  ■une  diamatar  ■■  the  gao,  exgipt  0-25  of  tn  Inch 
Kt  the  bale, 

TABLE  C. 


Deacllytlon  sf  Gmi. 

tolntBtankBMg.. 

aolrfrtofPUttam. 

OB-ponnder,   95   c-t.    (.mooth 
bom) 

•6B-ponnder,  119  cwt  (ditto) 

100-poand«r  Rifled  Armitroog 

la-ioch  HonifeU  ZBO-ponnder 
(nooothbore)          ..         .. 

310 

.     400 

345 

600 

8fML 
8fMt 
17  feet. 

20  feet. 

*  Service  charge  of  thii  gao  ii  20  ponnde  of  powder. 
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TABLE  F. 
Royal  Artillery  Praettce  C»rd«. 
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Find  17ft.  aboTS  pUos. 

ArmEtniDg  and  Whitnortli  MmpclitioD  with  uirice  chargeB,  powder  Jlh  weight  ol 

projectile. 


Whaterer,  therefore,  may  be  determined  on  as  to  emooth-bore  gune, 
roDnd  shot  cannot  be  dispensed  frith,  especially  when  the  calibres  are 
farther  increased,  for  elongated  shot  cannot  be  driven  with  equal  velocity ; 
their  greater  weight,  and  the  friction  on  the  lands,  or  wings,  to  give  them 
rotatory  motion,  must  always  prevent  their  attaining  very  high  velocities, 
nor  can  it  with  reason  be  said,  that  the  charges  with  such  shct  can  be 
increased  to  the  amount  used  with  the  ronndshot,  since  the  increased  ten- 
sion which  that  would  entail  would  destroy  any  gem  yet  made,  and  like- 
wise destroy  many  descriptions  of  riile  projectiles. 

Table  (B)  of  expenments  is  offered,  in  proof  that  there  ia  no  more 
Motion  in  the  shimt  rifled  gun  t^an  in  the  smooth  bore,  but  that 
is  simply  impossible.  The  ehnnt  rifled  gun  nips  its  missile  as  it  passes 
out,  for  the  purpose  of  obtidning  greater  accuracy,  but  if  tliere  is  no  greater 
&iction  there  can  be  no  nip  and  no  directing  power.  It  is  but  too  palpa- 
ble that  there  is  a  destructive  amount  of  friction,  and  a  retardation  of  the 
bullet  near  the  muzzle  of  the  bore,  and  from  the  shot  being  elongated,  the 
powder  is  exploded  under  greater  pressure,  and  a  more  elastic  gas  is  gene- 
rated, which,  counterbalancing  much  of  the  force  absorbed  by  the  friction, 
may  hide  in  part  its  existence  from  view.  That  the  gas  under  such  cir- 
cumstances is  more  elastic,  is  proved  "  by  the  fact,  of  the  back  action  in- 
creasing with  the  angle  of  elevation,  and  the  initial  velocity  of  round 
shot  increMing  with  it  pari  passu" 

The  friction  and  consequent  increase  of  tension  prevents  the  powder 
charge  from  being  increased  in  any  of  our  present  rifle  guns,  so  as  to 
obtam  an  effective  initial  velocity. 

Had  the  powder  been  increased,  the  shmt  shot  would  have  stripped,  or 
the  gnn  itself  would  have  yielded-  But  the  fact  is,  the  table  does  not 
supply  data  sufficient  from  which  to  form  a  correct  estimate,  and  there  is 
no  parallelism  between  a  cylinder  with  its  large  frictional  surface,  and  a 
rcnud  shot,  which  rests  upon  a  point  and  at  once  rolls  in  the  bore. 

And  yet  the  experiment  with  the  cylinder  mentioned  in  Table  B  is 
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giyen  as  a  proof  that  there  is  no  fiioticm  in  the  rifled  gun,  overlooking  two 
important  elements  wanting  to  coustitate  it  a  stoentific  experiment,  fiz., 
absence  of  eqnalit;  of  windage  and  of  tanuon  on  the  gns )  the  latter  must 
always  be  the  starting  pointf  as  that  tnost  def«tmine  the  quantity  of 
powder. 

The  argument  that  the  BmoIlncsB  of  the  reooil  of  rifle  gun^,  eBtablishes 
that  there  is  little  friction,  and  therefore  little  tension  on  the  gon,  is 
A  fallacy,  for  it  is  the  intensity  of  the  frietion  that  preretitfl  the  goa  frtnd 
recoiling ;  so  great  is  it,  that  It  could  not  fail,  with  higher  chatgea  thta 
those  used  for  than  now,  in  time  to  disintegrate  such  gons,  by  separating 
the  diase  from  the  breech,  or  more  properly  the  inner  q-linder  from  the 
outer ;  indeed,  I  believe  this  has  already  in  many  casM  taten  placfl. 

The  friction  of  some  of  the  rifle  projectiles  has  been  estimated  aa  absorb- 
ing nearly  half  the  power  of  the  powder  burnt,  all  which  goes  directly  to 
injure  the  gun. 

The  retwdatjon  of  the  shot,  of  which  there  can  be  no  cjuestion,  is  an 
nndeniable  proof  of  the  existence  of  the  greater  ftiction  of  nfle  piojedales 
and  of  the  increase  of  tension  which  it  occasions  to  the  gnns. 

The  evil  of  retardalioa  of  the  shot  in  ships'  guns  is  so  great,  that  it 
ii  ft  serious  objection  to  any  gun  In  which  it  ocmm,  aa  It  beoomes,  from 
various  causes  common  to  ships,  a  very  large  element  in  infe»niiMy-»aSf 
for  instance,  from  the  rolling  motion,  and  the  ibrm  of  the  decks,  the 
eff^  of  which  would  be  similar  to  a  jump  troai  ft  violent  recoil,  or  from 
tiie  absence  of  a  Just  preponderance,  producmg  errors  both  In  eleratioii 
ftnd  in  direction,  proportionate  to  the  Amount  of  the  retardation. 

Binoe  I  wrote  the  &bore,  the  following  extract  has  been  pladed  in  my 
hands,  in  wfatofa  are  snmmed  up  the  resets  of  some  experiments  ;^- 

"  The  68-pomider  was  loaded  and  fired  fire  times,  vefl/  ffood  ihoti,  tha 
difitAnce  bdng  about  2,000  yards;  While  the  100-ponnder  Armstrong  Was 
loaded  and  fired  three  times,  and,  from  some  unaccountable  reason,  Mrjf 
bad  thots,  yet  they  were  laid  rery  well,  so  that  in  a  seaway,  or  whta«  at 
least  the  ship  is  rolling  like  the  gun~boatS  do,  26°  altogether,  ^« 
66-pounder  pirot-gan  heats  the  Armstrong  lOO-ponnddr  completely. 
Buch  wad  the  o]dnion  of  all  who  were  there  and  (taw  the  firing.  X 
Suppose  on  shore  the  Armstrong  is  best,  but  not  at  sea."  The  extrMb 
bears  the  impress  of  truth,  and  that  the  writ«r  wfts  not  prejudiced,  for  h« 
deems  the  result  as  unaccountable,  while  I,  nndeT  tiie  aRminstAuees,  om^ 
sider  that  none  other  could  reasonably  have  been  expected.  Ihls  Idada 
ns  to  the  conclusion  that,  with  care  in  the  improrement  of  sffloo^i-bora 
guns  aoA  their  missiles,  we  may  obti^  sufficient  range  ftnd  greater 
accuracy  afloat  than  with  lifled'gnns,  while  the  former  would  posioM  What 
file  latter  is  so  wanting  in,  viz.  smashing  effect  at  short  ranges. 

I  take  this  view,  though  it  may  be  said  to  be  retrograde.  Zt  js  sot  lOf 
however;  rifling  evades  the  difficulty  by  mftUng  (jSiett,  Which  •(  AMt 
ranges  are  very  tnnoh  greater ;-  in  tM.  ib  deMroyS  effedivetiest  Ogl^nst 
iron  plates.  Now  I  only  propose  that  the  canses  of  the  errors  in  renfid 
shot  shall  be  dirediy  removed.  These  are  •  an  undue  amount  of  wind^, 
uUperfeot  Spheridty,  and  ftbsetioe  of  homogeneity.  The  follOlHnff  tttblM 
show  how  mtich  may  be  eSbCted  by  ft  redtictiofl  of  1h«  windfl^.  ^bl§  D 
^owB  the  efiect  of  ttie  redndtton  of  windage : — 
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ICable  C  a  (Appendix)  ehowi  the  range  at  first  grazes  at  point  blank, 
it  shows  also  the  comparatire  initial  Telocities. 

Table  E^  allowing  results  obtained  in  America,  appears  to  demonstrate 
that  the  mndage  ^  smooth-bore  shot  might  be  reduced  still  more,  wi^ 
Batisfactory  results  as  to  accural^,  increase  of  initial  TBlodtf,  and,  there- 
fore, of  smashing  effect,  withont,  irom  a  certain  point,  increase  of  (enston 
on  the  gotL )  and,  as  the  injmT  from  lodsementB  arises  from  large  windage, 
its  reduction  wooid  increase  the  lives  oigtms. 

]1iia  table  establishes  in  a  striking  manner  Uiat  the  friction  o^  and 
tension  on,  ihese  ri^ed  guns  must  ba  very  great,  or  the  initiid  Telooitf 
of  tbair  shot  would  be  very  much  greater ;  '170,  which  is  less  windage 
than  that  of  the  smooth-bores  in  the  na^al  seryice,  gives  a  range  of  only 
&2  yards  aa  compared  with  288  with  only  -02S  windage. 

TABLE  E. 

AUEBIOAN    EXPERIMENTS. 

From  Slmpun'i "  Otdaiusi  ind  N»al  Qnanttj,"  ai«d  u  k  tut-book  in  tlw  U.S.  Navy. 
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Tables  C  and  C  a  (Appendix)  show  ranges  and  particulars  of  Hors- 
foll'a  280-poiinder ;  this  Table  ahowa  the  point-blank  range  as  compared 

with  those  of  the  Serrioc  68-pounders  and  Annstrong  110-pounder.  The 
68  appears  to  a  diaadrantage ;  its  range  was  taken  at  a  height  of  onlj 
8  ft.,  the  other  two,  Sir  William  Anuatrong's  at  17  ft,  and  Hoisfall's 
at  20  feet.  This  would  make  a  cousiden^le  difference  in  their  range 
agfunst  that  of  the  68-ponnder.  The  time  of  flight  of  Horsfall's  smooth- 
bore is  about  half  that  of  the  other,  and  shows  alrandantlf ,  to  what  per- 
fection smooth-bore  guns  may  be  brgnght.  The  windage  in  the  68- 
ponnder  is  -198,  that  in  Horsbll's  is  only  •08,  the  effect  of  which  may 
be  gathered  firom  the  American  results. 

£i  the  field  it  is  admitted  that  the  difGcultf  of  judging  dlstanoes,  and 
other  disturbing  drciunstances,  are  sudi,  as  to  confine  the  ranges  of 
projectiles  for  militaij  purposes  to  2,000  yards ;  afloat,  the  distorbing 
causes,  which  are  constant,  are  greater,  from  which  the  Tarions  move- 
ments in  rifle  sights  become  causes  of  error,  therefore  the  most  usefiil  ranges 
cannot  be  greater  than  those  obtained  by  Mr,  Horsfall's  gun  at  little 
above  point  blank,  and  with  powder  only  one-sixth  the  weight  of  shot,  while 
the  elevation  of  rifle  gmis  is  considerable  for  the  same  distAnces.  Then,  as 
the  angles  of  descent  are  great,  the  chances  of  striking  an  object  are 
scarcely  worth  the  powder  used.  The  smashing  efTect  of  this  gun  wonld 
be  three  times  that  of  the  150-poander. 

The  former  conclnfdon  Sir  H.  Douglas  arrived  at  tome  UfM  since,  for  he 
gays, — "  The  main  principle  which  should  govern  our  choice  of  naval  grms 
is,  to  prefer  those  which  with  equal  cahbre  possess  the  greatest  point-blank 
range,"  This  was  the  correct  view  to  have  taken  before'  the  introduction 
of  iron-coated  ships  ;  since  that,  we  have  no  choice,  as  no  other  guns  will 
be  completely  effective  against  iron  plat«s,  if  against  other  ships  either. 

Imperfect  sphericity,  another  cause  of  error  in  round-shot,  may  be 
removed  in  working  scrap-iron  into  wrought-iron  shol^  made  rei^msite 
by  the  introduction  of  iron-plated  ships;  a  nearer  approach  to  homo- 
geneity will  at  the  same  time  be  made,  while  the  expense  of  such,  will  still 
be  far  below  the  cost  of  any  of  the  elongated  shot, 

Since  this  paper  was  written  I  have  seen  a  pamphlet  on  this  subject, 
in  which  the  value  of  smooth-bore  guns  and  improved  shot  are  set  forth. 
It  is  by  Mr.  M.  Scott,  C.E.,  and  ^ows  the  turn  which  the  public  ndnd 
is  taking. 

To  the  extent  that  we  have  adopted  rifle  guns,  to  the  exclusion  of 
smooth-bores,  for  the  navy,  we  have  ^ven  np  the  snbstantid  advantages  of 
low  trajectories,  straight  ricochet,  smashing  force,  simplicity,  and  economy, 
for  the  very  occasional  advantages  of  long  range.  Therefore,  for  effi- 
ciency, no  less  than  for  economy,  we  mnst  revert  to  the  smooth-bore  in 
principle,  and  invest  talent  and  money  to  develope  its  merite. 

But  rifle  guns  and  elongated  shells,  especially  of  small  and  medium 
calibre,  have  decided  advantages,  because  of  the  greater  quantity  of  powder 
these  shells  are  capable  of  containing,  and  long  range  is  also  sometimes  very 
important  for  the  support  of  tnmps  and  for  breaching  purposes ;  we  should 
therefore  endeavour,  if  possible,  to  combine  the  advantages  of  the  round- 
shot  with  &ose  of  the  elongated,  in  one  description  (tf  gun ;  but  even  for 
the  simplicity  which  this  wonld  bring  with  it,  no  sacrifice  of  initial 


^dbvGoo^^lc 


BEST  ADAPTED  FOB  NAVAL  WABFABE.  137 

velocity  is  admissible.  80  that,  nnless  a  mode  of  rifling  can  be  foand,  that 
will  not  involve  undue  windage,  we  must  liave  both  descriplionB  of  gua, 
in  numbers  proportionate  to  the  relatire  importance  of  each :  Lttle 
windage,  then,  must  be  the  ruling  qualification  in  the  selection.  Sncb  is 
tliat  proposed  by  Captain  Scott,  R,N.,  sach  ia  that  osed  by  the  Frendi  in 
tiieir  rined  gon  that  admits  of  the  nee  of  ronnd  balls.  It  should  be  a 
muzzle-loader,  simple  of  constroction,  strong,  and  as  little  liable  to  get 
oat  of  order  as  possible  ;  for  neither  ships  nor  fleets  can  take  factories 
to  seawith  them. 

This  would  exclude  all  mnltlgrooTes,  or  those  with  a  sharp-edged  rifling, 
which  would  be  destroyed  by  the  passage  of  ronnd  shot  over  the  lands. 

Breech-loaders  would  also  be  excluded,  for  they  would  be  too  weak  in 
the  breech  to  stand  the  high  charges  necessary,  and  they  are  dangerous  f 
their  greater  weakness  will  be  seen  by  a  glance  at  Plate  I.  fig.  2,  which 
represents  the  Armstrong  breech-loader,  in  contrast  with  Plate  I.  fig.  1, 
which  ropresents  a  200-poander  gun  of  Captain  Blakcly.  Thus,  in  Sg.  2, 
the  entering  the  cartridge,  &c.  from  behind,  entails  a  bad  form  of  chamber ; 
the  squareness  of  the  end  of  which,  in  Sir  William  Armstrong's  gun,  is  a 
proved  cause  of  weakness,  as  is  evident  from  a  comparison  of  that  shown 
in  fig.  8,  which  is  a  fonn  known  to  add  to  the  endurance  of  the  gun.  The 
holes  for  breech-scrow  and  breech-piece  further  greatly  impair  its 
strength  ;  indeed  it  seems  impossible,  with  so  many  parts  subject  to  the 
action  of  highly  elastic  gases,  that  a  gun  thus  coostracted,  could  be 
otherwise  than  weak,  and  extremely  liable  to  injury. 

The  coils  are  shrunk  on  hot ;  ^e  metal,  of  course,  contracts  in  every 
direction,  consequently  the  joints  open ;  it  were  impossible  they  should 
be  close;  the  overlapping  pieces  at  the  joints  indicate  the  knowledge 
of  this  defect.  All  these  are  points  of  weakness,  and  the  whole  of  the 
great  vibration  which  takes  place  every  time  the  gun  is  fired  must  be 
thrown  in  tum.pn  these  separate  parts,  and  not  distributed,  owing  to 
the  continuity  being  broken,  which  must  lead  early  to  the  disintegration 
of  t^e  gun. 

The  maximum  initial  velocity  being  of  necessity  the  primary  considera- 
tion, when  the  smaUest  increments  of  time  involve  the  whole  question  of 
hitting  or  not,  and  always  diminish  the  chance  of  doing  so,  lead-coated  shot 
cannot  be  safely  used,  nor  those  either  where  lead  is  expanded  or  com- 
pressed into  grooves,  for  the  charges  required  to  give  high  velocities, 
would  ceitunly  forc0  these  missiles  through  the  gun  without  their  taking 
the  rifling,  causing  them  to  strip  ;  and  to  use  hardened  lead  on  the  com- 
pression principle  with  high  charges,  would  inevitably  prove  fatal  to  the 
piece ;  the  liability  of  leaden  missiles  to  become  out  of  shape  by  falls 
would,  when  it  occurred,  as  is  too  probable  on  board  ship,  increase  much 
the  diJEGculty  of  loading  from  the  muzzle,  and  also  t^o  danger  of  bursting 
Hie  gnn. 

EKgb  charges  also  would  crush  up  compound  shell,  and  damage  the  bore 
near  the  chamber  even  more  than  is  the  cose  now,  which  is  so  much  so  in 
the  expanding  rifle  projectiles,  that  the  grooving  at  the  seat  of  the  projectile 
is  after  a  time  obliterated.  The  uncertainty  and  danger  of  these  is  such 
tliat  it  becomes  a  question  whether,  even  for  special  though  miiVeqnent 
serrice,  they  should  be  nsed  on  board  ship. 
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It  haa  been  set  forth  M  A  merit  that  each  guns  ftre  eoonomioal  bMfttus 
of  the  ■mall  qtumtlty  of  powder  required  for  theffl,  corering  up  the  taet, 
that  the  nun  aared  in  powder  is  more  than  doubled  in  t£e  <)ost  of  tliB 
■hot. 
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It  cannot  be  economy  to  saorifioe  effidencf,  and  inch  gnna  ara  Tt^neleai 
againit  iron  plates. 

The  Whitworth  gnn,  thooith  giving  aatis&ctoiy  resalto  wiHi  long 
ranges,  under  oiicamstauoeB  seldom  or  nerer  oocurring  on  board  sfaipi  lil 
still  open  to  many  serioos  objections. 

Xhe  angles  of  its  missile  in  the  prooeas  of  rotation,  piesfl  against  tbv 
inner  sorfsce  of  the  gnn.  and  cut  into  it,  tending  to  rip  it  up. 

Lastly,  it  is  nnsnitaole  for  rooud  shot,  as  the  angles,  as  may  be 
obserred  from  Fig,  6  b,  would  necessarilf  ent^l  a  great  lose  of  powet 
bf  the  escape  of  gas ;  the  ahot  also  would  he  proportionately  am^l  for 
ua  same  reason. 

The  Lancaster  oval,  Fig,  da,  would  be  rery  dangerous  with  lar^ 
charges,  and  it  also  is  unsuitable  for  round  shot;  the  loss  of  power  by 
the  escape  of  ghs  would  be  rery  great,  but  a  more  serious  objection  is, 
that  the  use  of  round  shot  and  high  charges  would  destroy  the  gUn  very 
shortly. 

Without  enumerating  all  the  rifle  gnus,  it  appears  to  me  that  the  clahA 
to  superiority  lies  with  the  tiiree-groovdd  guns,  the  others  being  thrown 
out,  by  the  large  portion  of  the  bore  that  is  cut  away  by  many  grooTea,  or 
by  wide  grooves,  enttuling  weaknesa  and  undue  windage. 

Figures  6  and  7  represent  sedionB  of  different  Me  gnnl  drawn  to 
'  scale ;  a  round  hall  is  ^aoed  in  the  bore,  and  show  tile  amount  of  Vfald- 
age  that  the  use  of  stich,  would  entul  in  each  kind  reapectlrely,  rery  loi^ 
in  Lancaster's  and  Whitworth's,  and  least  in  that  of  Captain  Soott 
Captain  Blakely  has  abandoned  hia,  and  has  adopted  that  of  Captain 
Soott  in  the  guns  he  has  made  for  foreign  governments.  Plate  IL  Bg,  10) 
shews  the  effect  even  more  distinctly.  Suppose  the  rectangle  a  to  r^Haent 
the  whole  of  the  inner  tirCle  of  the  cylinder  of  the  gun,  then  tile  smaller 
rectangles  b,  o,  d,  e,  f,  g,  k,  represent  tiie  quantities  of  this  tirda 
required  to  be  left  nntonohed  in*  rifling,  according  to  the  respective  plMM 
named. 

The  total  amount  of  windage  occasioned  by  tha  different  natettU  of 
rifling,  when  the  present  round  shot  ate  firtd,  is  given  in  l«ble  H. 
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TIm  bImitb  ntilta  hm  bMO  obUlned  b;  n 

Ihere  are  tiree  guns  with  three  groovea — the  Shunt,  bj  Sir  WUliuU 
ArmstroDg ; "  the  French  gnn }  and  that  of  Captun  Bcott,  of  the  S«rj, 
(PUte  I.  fig.  8.) 

In  the  urant  gnn  the  groorea  u-e  doable,  with  eharp  edges  (Plkt«  X. 
fig.  9) ;  *  the  rotatory  motion  of  tiie  shot  is  produced  by  sine  ribs,  which 
nm  in  the  grooves — slack  going  in,  to  facilitate  loading,  tight  coming  out. 
For  greater  accm'at^,  the  nfiing  diminishes  in  diameter  towards  the  miuBle, 
to  nip  the  ribs  (fig.  10) ;  this  necessarily  increases  the  tension  on  the  gaa, 
to  which  it  most  prematurely  yield ;  also,  there  cannot  foil  to  be  oncer' 
tainty  from  nna^nal  yielding  of  the  einc,  uid  a  great  danger  that,  with 
high  charges,  the  ribs  would  strip  off.  The  missiles  would  be  delicate  for 
,  the  rough  uHuage  of  ship  sernce,  and  the  feeling  that  shot  might  strip 
would  hare  a  very  bad  moral  effect.  The  bearing  side  of  the  groore  of 
theFrendignn  (see  fig.  6  A)  is  not  nnlihe  that  of  Captain  Bcott's  (fig.  Sg); 
the  preference  is  due,  howerer,  to  the  latter,  as  the  direction  of  the  motion 
is  less  injurious  to  the  gnn. 

A^min,  the  rotatoiy  motion  of  the  French  missile  is  |>Todaced  by  studs 
of  8^  metal,  Irhidi  are  liable  to  injury,  and  would  certainly  ful  nnder  ths 
pressure  of  high  chaises,  and  when  bent,  are  liable  to  burst  th«  gui. 

lo  conwet  MCtion  of  the  ihunl  principle  Ihere  T 
I,  T&Tuenr  kindly  meunred  all  the  gun*,  Ud  drew  tbem  Air 
ma.  'BewlUettablidilbeMtTMtaMitfliiinieHiiremenli. 
Sir  WiUiarn  Jnumno.— He  eunot  I  Otn*  are  no  mtwumnenM  fiTen. 
Caplam  FMbowiu.  — The  mMinrameali  ue  givan  in  table  H. 

Sif  Wmiant  Xmrifrwi^. — Then  in  the  diagnnu  ;oa  are  abowing,  there  is  a  Ikr  laigiO' 
ipaAe  in  the  gmma  than  a«taall7  ntMi. 
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Tte  rotation  of  Csptuu  Scott's  shot  ia  obtained  by  riba  cast  on  the  shot ; 
thej  are  eimple,  Strong,  little  liable  to  injury,  and  cannot  ful ;  better  to 
steady  and  direct  the  shot,  and  give  greater  accoracj  than  etnds.  The 
edges  of  these  ribs  are  softened  off  by  a  coating  of  zinc,  giving  tfaem 
any  advantage  that  may  belong  to  soft  metal,  without  the  disadvantage. 

g  fig.  8,  represents  the  ^onldet  of  Captain  Scott's ;  the  Mclion, 
which  IB  in  the  direction  of  the  circle,  bears  against  it,  whereas,  owing  to 
the  nipping  of  the  shnnt,  the  prcssnro  is  directiy  outwards,  tending  to 
burst  the  gun,  t  fig.  8.     If  there  is  no  friction,  there  is  no  directing  power. 

No  doubt  round  shot  nught  be  fired  from  these  three  guns,  as  also  that 
of  Mr.  B.  Britten,  and,  indeed,  others ;  but  the  loss  from  windage  tlirongh 
the  many  or  deep  grooves  would  prevent  round  shot  attaining  a  snfGcientlj 
high  velocity,  liie  many  grooves  and  the  wide  grooves,  impair  the  strength 
of  the  gun,  while  the  narrow  lands  would  soon  be  eaten  through  by  tiie 
tnction  id,e,f,  fig.  7). 

itfor  can  the  evil  be  remedied,  for  with  increase  of  powder  the  grooves 
must  be  deepened,  or  the  soft  metal  will  strip  or  ride  over  the  lands 
without  taking  the  rifling.  By  the  system  proposed  by  Captain  Scott 
of  having  strong  iron  wings,  as  it  were  lubricated  by  a  soft  metal,  great 
initial  velocity  for  a  rifle  may  be  obtained ;  the  mode  of  rifling  being 
least  injurious  to  the  strength  of  the  gun.  His  missile  being  also  the 
strongest,  simplest,  cheapest,  and  least  liable  to  injury,  possesses  the 
strongest  claim  to  be  adopted  as  the  naval  pattern  for  a  rifle  gun. 

I  might  have  gone  into  many  details  interesting  and  important  in  their 
degree,  but  unimportant  till  tiie  question  of  principle  was  decided.  To 
that  I  have  endeavoured  to  confine  myself,  and  I  feel  sure  the  discussion 
were  better  thus  confined.  I  have  satisfied  myself,  and  can  only  wish  I  may 
have  satisfied  my  andience,  that  with  round  shot  (perhaps  it  may  be  vrith 
Bmooth~bore  guns)  alone  shall  we  be  able  easily,  B^ely,  and  economically  to 
obtain  that  velocity  of  flight  over  short  ranges,  tJiat  shall  be  effective 
against  iron-plated  ships ;  and  that  the  long-range  guns  are  of  more  limited 
value  for  military  purposes  generally  than  has  of  late  been  supposed ;  and, 
as  they  are  of  stiU  leas  value  for  naval  purposes,  it  will  be  matter  of  grave 
surprise  that  so  much  has  been  spent  in  producing  guns  so  deficient  in  the 
prime  qualifications  for  good  nav^  guns — viz.,  Ist.  Great  initial  velocity- 
no  great  part  of  which  must  be  sacrificed  to  the  rifling.  2ndly.  Sira- 
iilicity  of  construction  in  gnn  and  in  all  its  appointments.  Srdly.  Muzzle-  , 
oading,  for  safety  with  high  charges.  4thly.  Mode  of  rifling  to  be  strong, 
simple,  and  least  injurious  to  the  gun,  or  easily  injured  by  round  shot,  or 
by  any  other  cause,  such  as  leading,  constantly  in  operation.  Sthly.  Missiles 
to  be  simple,  stroi^,  and  least  liable  to  injury. 

It  is  due  to  Capteju  Scott  to  say  that  thirteen  months  since  he  strongly 
insisted  in  this  place  on  the  value  of  rifled  guns  that  would  admit  of  the  use 
of  round  shot,  and  that  every  experiment  in  that  direction  establishes 
more  and  more  the  correctness  of  the  views  he  then  stated.  The  Timet 
in  a  recent  number  gives  3  and  3  J  inches  as  the  penetration  of  a  68-pounder 
with  20  and  24  lbs.  of  powder,  the  probability  is  that  the  windage  of  that 
guns  was  198 — far  too  great;  that  of  Horsfolt's  gun  is  only -080 ;  -060 
would  be  sufficient ;  a  reduction  to  half -198  would  produce  nearly,  if  not 
quite  double  the  effect  reported.    The  cast-iron  guns  in  their  present 
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condition  would  hardly  stand  the  high  tension,  bnt  hooping  tiiem  wonld  be 
a  rapid,  eSedlve,  and  economical  way  of  using  up  oor  present  stores,  and 
of  obtMning  an  early  snpply  of  guns ;  flio  propriety  of  ordering  more  cast- 
iron  guns  is  donbtfol. 

A  question  here  arises  as  to  the  constmction  of  the  gnns :  we  ha.ro 
seen  what  danger  and  weakness  arose  from  violating  the  law  of  homo- 
geneity in  the  breech-loaders ;  this  may  not  be  repeated  without  graTe 
responsibility,  and  as  we  must  have  high  charges  at  all  costs,  with  increased 
tension,  it  seems  the  undue  application  of  the  coil  system  as  in  use,  will 
have  to  be  modiiied,  if  not  abandoned,  for  forging  in  whole,  or  to  a 
greater  extent ;  the  forged  guns  would  stand  the  blow  of  a  shot  vastiy 
better  than  a  coil  gun.  And  therefore  it  is  au  important  consideration  as 
to  whether  it  is  worth  paying  650i.,  the  price  of  a  110-pounder,  for  what 
at  SOOf.  or  8501.  wonld  suit  ovi  purpose  equally  well  on  most  points,  and 
better  on  this  important  one. 

As  a  practical  illnstration  of  how  the  two  systems  of  coils  and  forging 
might  be  combined  with  advantage  I  may  suggest  the  following,  the 
result  of  conversation  with  practical  men : — 

The  internal  tube  reaching  to  the  muzzle  should  be  forged  in  one 
piece,  closed  at  the  breech,  of  iron  approaching  to  the  character  of  steel, 
and  wrought  on  a  mandrel,  hollow  ;  breech-piece,  including  the  tmnnions, 
should  then  be  brought  over ;  lastiy,  over  the  chamber  there  should  be  a 
coi),  to  ^ve  more  t«nsile  strength  to  resist  the  effect  of  explosion. 

The  question  is  one  of  great  national  importance,  both  in  an  effective, 
an  economic,  and  commercial  point  of  view,  so  great  as  to  justify  us  in 
calling  on  those  gentlemen  who  have  displayed  so  much  talent  in  working 
out  their  respective  plans,  to  look  at  (he  question  less  &om  a  personal  and 
more  from  a  national  point  of  view,  and  agree  to  differ  as  to  the  respective 
merits  of  their  respective  plans,  and,  while  differing,  agree  to  join  m  pro- 
ducing the  ^un  best  snited  to  serve  their  country's  interests. 

The  Daki  of  SoutmsET  :  GentlemeD,  I  am  lore  yoa  will  all  agree  with  ms  that  at 
Kaj  rate  this  U  a  most  importaiit  qneation  to  be  conaiileTed,  and  that  we  oaght  to  bs 
ETeatljr  obliged  to  the  gentlemaa  who  hu  opeDed  this  disctUBioni  for  na.  Now  that  It 
Bai  been  opened,  I  hope  Che  discauion  will  be  carried  oa  by  those  who  have  considered 
the  aat^ect  fairl;  and  cnlmlf .  For  myself  I  would  aaj  this,  that  I  have  read  a  great 
deal  and  heaid  a  great  deal  abaat  gang  of  all  kinds.  Of  what  I  hare  heard  there  Is  a 
great  deal  I  do  not  belieie,  and  Terf  little  that  I  da  believe.  What  we  want  is  to  get 
some  progress.  I  have  not  yet  heard  distinctly  whether  jon  intend  entirely  to  give  np 
the  CBsC-lroD  gun,  or  whether  you  take  entirely  to  the  wronght-iroa  gnn.  Whetheryoa 
object  to  the  lifled  or  the  spherical  ball  bore  is  another  qnestion  i  bat  I  ahould  like  to 
hear  rrom.  those  who  have  coniidered  the  subject  aome  little  progreas.  I  believe  we 
ahall  get  that  progteas  best  by  just  calmly  talking  aver  the  matter. 

Vice.Adin.lheHononrabIeSirFBSDEnicE  Ghkv,  K.C.B. :  As  Sir  William  Anoitroiig 
ia  here,  perhaps  he  would  have  the  kindnesa  to  eiplaia  to  as  some  of  the  points  connected 
with  his  gno  that  have  been  ot^eeted  to,  and  that  would,  perhaps,  open  the  diaciMSiOD 
in  the  moat  satisfactory  way. 

Sir  WiLLiAu  Abhstbono  i  The  paper  which  has  juat  been  read,  embracet  sueh  a 
large  number  of  facts  which  1  feel  myseU  called  upon  to  answer,  that  I  really  do  not 
feel  able,  on  the  spur  of  the  moment,  to  go  mto  b  complete  refutation.  There  can  be 
no  doubt  but  that  this  question  will  have  to  be  adjourned ;  and  it  would  certainly  be 
Bora  satisfactory  to  myself,  and  probably  in  its  results  more  satisfactory  to  the  meeting, 
if  yoa. would  allow  me  to  take  a  tittle  time  to  consider  the  Subject:  1  should  be 
prepmd  the  first  thing  to-i  


■morrow  night  to  gire  a  general  statement,  not  only  In  lefu- 
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taUw  of  wM  tw  bMD  tiliruiced,  but  alte  m  iwn*q'i>>f  »r  0*ii  ^**  ■■  '4  wM  ii 
proper  to  b«  duoe  in  ngvi  to  paral  snusmeati  uader  the  prc*«nt  aapect  of  thp  qoMtioq, 

Mijor-<3eiurBlANaTBUTaiB,C.B.  uiil,  the  recorded  range  at  tendwreeiof  cl««AtiQB 
of  Sir  William  Armstrong'!  gnu,  ipeaking  Trom  mamorj,  vu3,G9B  Tirdi,  uid  the  longeit 
ruig«  ner  kuawn  to  be  got  b;  a  round  shot  was  3,130  yardi.  Witb  one^iflktk  of  tha 
(bet'f  mlsht.  Sji  WiUiaqi  AmutroDi'a  gna  got  noni  iAiUal  vdoailr,  Immvh  it  got 
mqre  nnge,  at  the  (ame  els>4tiati  tbw  the  ronod  ibot  ever  attained,  (No,  no.)  Pa  wM 
prratared  to  Duiatiln  it  agaiagt  ill  ^omcri. 

Calouel  WiLFOM),  R.A. ;  I  nill  expUn  in  a  few  worda  wh;  the  initial  veloeitT  at 
KWtd  *bat  ij  groMBT  than  that  of  the  Amitrong  ihot.    In  the  firat  pUe*  it  hat  baM 


of  fact,  bai  greater  initial  valocit;  than  tha  Amitrong.  No*  far  the  reasoa  vbj> 
Sqppoae  ve  tue  two  projectilei  of  equal  diameter,  oae  iphencal,  the  other  elongated  i  the 
tranirerH  section,  or  that  perpendicular  to  the  trajectory,  wilt  be  eqniil  in  each  case  f 
therafare  tha  colnmn  sf  air  to  ba  diaplacsd  will  be  aqail  in  each  caa<  i  and  henoe  tha 
r«ai4t*nca  wlU  be  the  Kimt.  Bnl,  the  elongated  prpjactile  overeoming  tlx  tamt 
Te«i*taq«e  of  air,  bu  maab  greater  weight  behind  it  to  qTercoas  that  reuaUnoa, 
Hence  it  is,  that,  although  a  spherical  projectile  of  eqiial  diameter  piaj  have  a  piDcb 
higl|er  initial  Telocitj  at  the  moule  than  the  elongated,  jet,  enSerlng  a  much  greater 
retardation,  Ita  Tetocitj  ii  mneh  more  [apidlj  diminiBhed  g  therefore,  in  the  latter  put  of 
ita  %U  it  piMM  mm  (lowlr  over  the  groand ;  henea  it  doea  not  go  th«  >ame  diatsaaa 
at  the  tane  deratioii  aa  the  elongatedi  which,  slthongh  alerting  at  !«•  relocitf,  prtten n 
it  more  nniformlf  throq^liontita  fligbt. 

Qeneial  AiiaTBDTHn  waa  mncb  obliged  for  the  aniwer.  It  was  the  first  tims  ha 
bad  been  able  to  get  an  answer.  But  aa  the  initial  Telaettj  was  not  the  aabjeot  of  dl«. 
COMimi,  he  •boold  not  go  Into  it  now,  eaoept  to  mj  that  he  diBtntd  in  fete  from  ell  that 
Colond  Wiiford  had  staled.  To  rotnra  to  tlie  point  under  discoaaioBi  Ought  not  sU  these 
eiperimeBta  in  guns  to  be  tried  in  brass,  because,  if  condemned,  tbey  could  be  re-melted  i 
Whf  wie  it  that  everjbodr  used  the  moat  ejipenaive  metal,  and  hammered  out  900  gnna, 
oalf  to  find  that  there  wu  a  better  gon  which  could  be  wade  ?  The  objection  igainst 
hris*  goni  was,  that  thef  drooped  at  the  nussle.  Now,  the  diooplng  at  tti*  mnuU 
was  owing  to  the  Terr  lajudiciona  plan  of  plaqsg  the  trunniont.  Were  th4  trnwiimu 
placed  pjose  up  to  the  Biu;»le  aitrags),  there  oould  ba  no  drooping. 

General  Anitruther  here  produced  the  model  of  a  modification  of  the  Fniaalan 
breeeb-loader,  which  he  described,  and  decluvd  to  be  the  Amplest  and  apeediprt  loading 
g«n  {n  flie  wqrU. 

Colonel  WiLPoxtfi  I  ihouM  Itke  to  explain  wb;  braai  oannot  be  need,  Im  qrtiUwj 
JOB  oennot  Mfeir  proceed  from  email  things  to  greet,  as  jqq  csn  in  many  other  thing*. 
A  thing  that  answers  pertectif  on  a  small  sule  in  a  model,  fidla  on  the  large  «cale>  Now, 
I  proMcd  to  show  in  a  very  hw  words  whj  an  eiperiment  with  a  small  brass  gun  woidd 
be  worth  nothing  as  applied  to  a  large  gnu.  Many  years  ago  iron  qiortari  were  intao- 
dnoed  into  the  aeniee,  and  why  ?  Becanse,  when  large  brass  mortars  were  need,  holea 
were  burnt  in  the  Dbamber  owing  to  the  iiqmense  heat  generated  by  a  large  chai^  Of 

Cwder  acting  on  the  material  of  the  guq  metal.  The  results  of  the  eiperiments  can 
seen  in  Sit  William  Armatrong'a  department  at  Woolwich  as  conducted  by  General 
Sir  Thorau  Blomield,  fbrmerly  Inspector  of  Artillery.  Therefore,  if  you  are  to  maka 
these  eiperiments  on  a  large  scale  la  brass  gqni,  the  neat  —  '  '  -'■'--- 
that  the  brm  of  tha  gnn  would  rary  s( 


MDt-CMond  Clat,  8th  LaDcashire  Artilterr  Volnoteera :  Although  lam  mnalf 
nnprepared  to  apeak  upon  a  subject  of  so  mncli  tmoOTtonae,  itjll,  having  bad  some  sEfht 
•■perlenoe  ia  the  roanufaetnra  of  guns  of  large  calibre,  I  may  perhaps  be  permitted  to 


makeafewremarks,  which  will  he  short  and  to  tbe  pnrpose.  I  think,  In  the  first  place, 
it  will  be  very  desirable  that  eeeb  gentleman  who  addreasea  the  meeHng  should  endeatonr, 
as  far  as  poBlibie,  to  avoid  treading  upon  his  neighbours' toes,  and  coofine  himwlf  to 
bringing  before  tbe  meeting  any  merit  which  be  considers  ma;  apply  to  bis  own  iuTao- 
tion  or  to  the  particular  article  in  which  he  is  more  immediatedty  interested.  In  Um 
year  I8&6,  during  the  Russiaq  war,  when  accounts  appeared  in  the  public  papers  that  it 
waa  desirable  large  ordnance  should  be  made,  a  gnn  was  attempted  to  be  nMpnfaetured 
s«aewhere  In  Uncuhire  by  ap  eminent  engineer,  that  gun  biled,  tiid  it  wu  stated 
in  the  public  prlnU  that  tlia  reason  of  th«  Mlnre  was,  that,  on  acponnt  of  the 
long  aoDtiBwcr  btat  of  the  mesa  of  metal,  tbe  iron  waa  earbonlaed  to  snA  a 
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dagree,  tb't,  wen  It  lb*  gam  hxd  bean  muuto,  it  *a«dd  h**e  bam  irMker  tim  cut  Ina. 
Wa  ftlt  tbftt  oar  npatitim  u  Iron-muten,  maklsg  tks  UrgMt  dMorlpUen  of  fcrttag, 
«M  aomairkit  at  itak*,  toA  «■  naotfed  at  enoa  to  offer  ts  aaka  lad  praMnt  to  Her 
Uajaaty'»QoTenm«iit  ftgnoaaUria  af,or  largsr  tban,  tha  ob«  attemptad to  ba  aad*. 
Tba  KtMW  of  that  waa,  that  when  M  amiMDt  an  aDginaer  bad  attamptea  to  manahrtapt 
«  mil,  and  ftJIcd,  we  tbonght,  Nr  lunia  Dot  tban  belog  ao  well  koowa  to  tbe  poblU  M 
II  ia  now,  that  Qovenment  wonld  not  bive  bean  iattifled  in  aaaklng  anotbar  gnut  ot 
public  ■aone)'  (or  a»  Eo  make  a  ilmUar  attempt ;  IberefoH,  tba  oelf  Baan*  br  wUob  wa 
aenld  gat  tba  QoTemmant  to  try  Uis  goo,  waa  bj  ofTarlag  it  to  Iheaa  in  iwih  «  way,  IVaa 
»l  coit,  tba(  It  a(»ald  not  be  refDied.  Tbe  gnn  waa  made,  and  vaa  proved  on  tba  abon 
at  lifaqjool  bj  Major  Yandelear,  iDitrnctor  of  ArtUlery,  wba  waa  aaot  down  eipteaat* 
br  that  parpM*-  Itwai  praTad  with  1G  ponndB  of  powdar,  aad  with  dkaQ  loaded  with 
laad,  waighing  310  and  818  poandi.  Thia  waa  tban  tbooght  aneb  an  anormiM*  aharp 
lot  artillerf ,  that  die  tban  Seleat  Committea  aent  obnrgaa  to  LiTarpoot  weighing  froaa 
10  to  34  ponndj,  with  initrnoliona  that  we  wera  to  b«^  with  Uia  amallar  duiKaa,  tad. 
If  tfa«  gan  did  not  bant,  we  tn<ght  proceed  M  tbe  larger  onca.  In  the  abaenea  of  tht 
Artillarj  laabnctor,  8ii  Dancan  Haedongal,  in  coomand  of  the  I^ncaahlra  Aitilltrj.lliaB 
•t  Liratpoal,  plaoad  agon  dataohmeot  at  onr  diapoMl.  We  itagan  with  lO-peand  obaigoa, 
•ad  went  on  to  the  30  and  80-paond  ebargea.  When  tba  ArtiUerT  Inatraotor  arrifod,  w« 
bad  reaohad  tba  30  povnd  charge.  He  eipreaaed  hia  aarpriae,  and  told  oa  It  waa  oadaai 
to  go  on  any  longer  with  amaller  chawea.  An  eiperiment  waa  alio  made,  psiiiapa  thf 
bat  Gvar  mada,  at  tbe  request  of  the  lastraBtor  of  ArtlUerj,  agdnit  a  hatterr-nlBto  oif 
H  inaboi  thick.  A  target  wai  haitll;  coDitroeted  on  the  tbore,  ateadled  wKb  nlna 
baalka  of  timber  about  14  Inchag  tquare,  and  firmly  imbedded  In  abank  of  (and,  whiok 
aolidiAadthawliole ttrootore.  Thatbittery-plate wuprobablrinatkadlnaDunnar  that 
baa  •orar  bean  eqoaiied  einoe.  Thii  waa  in  the  year  1866.  Table  Ca(Appendii)  ihowi 
Ika  eonparaliTe  rangai  of  the  66-poniidar  Si  cwt.  lerrice  gnn,  and  the  lOO-ponndor 
itted  ArBatrong  gnu,  and  the  I3-iiiAIlorifalIgaB,  at  point-blank  range.  Bach  difUIoii 
af  Ihtt  table  Mpraaenti  10  yoida.  While  the  6e-ponnder  ranged  310  jarda  and  the 
AfBialrMiB  ranged  84b  Tarda,  the  la-inch  gnn  ranged  000  jarda.  The  data  with  rnpert 
to  tka  Sl-ponnder  and  tha  lOO-poonder  are  taken  from  the  "  Haadbook  for  Held 
Sanriee,''  tmbUffaad  thia  year.  The  data  of  the  IS-lneh  gnn  ii  bom  the  report  aai^Ued 
hf  Colonal  Hildiell  to  the  War  Offlce,  a  copjr  of  whiob  the  War  Office  baa  favonrad  oa 
nUi.  Ithai  been  remarked,  and  the  remark  la  a  TeryJuBt  one,  tliat  the  circnmstancaa 
•nnat  antiiely  panUal  in  tbeie  ^ree  eaaea — that  the  W-ponnder  gun  waa  fired  trom  t 
hoightof  BfaetaboTB  tbeplane,  thatthaAnnatrongganwaaflredbvmah^btor  17  hat 
■bore  tha  plana,  and  (bat  the  IS-incb  gnn  waa  flred  trom  a  bdgbt  of  SO  Act  abore  tho 

CI,    'nila  oaght  certainly  to  be  taken  into  eooaideratlan ;  bat,  if  we  make  a  dedn^im 
^rangeof  theee,  to  aorreapond  with  the  height  of  tha  plane  of  tha  Armibrong  gon, 
wa  akall  haiq  to  knock  off  90  yardi  in  the  range,  wbleh  will  gj*a  ni  a  range  oif  610 
inateid  of  600  for  tha  13-iDoh  gan  aa  against  the  346  yarda  of  the  Armatrong  gnn.    I 
bale  not  made  tiia  oorapulaon  with  Uie  S8-poonder  smooth.bore  serrice  gan,  became 
after  all  tba  13-lnch  monater  gun  ii  only  an  euggerated  66-pounder.    Tbe  rangea 
inre  net  merely  coaflned  to  p(Hnt-blank  range,  bat  up  to  10  degreea  of  aleration,  the 
aaaiB  gnni  being  taken  in  tha  compariion.     Up  to  10  degreei  of  elaittlon  we  atart 
with  a  alight  MlvanEaga  over  tba  two  atber  gant ;  at  13  oegreea  tbe  Annatroog  gnn 
takea  tha  laad,  and,  aa  ererybody  knowa  who  liai  at  all  itadied  theae  mattera,  In- 
oraaaCngly  ae,  at  itUl  higher  degreea  of  elevation.    A  remark  wai  made  jnat  now  that 
BO  imBotb.hora  gnn  erer  got  a  range  beyond  S,E0O  ynrda  t  that  li  riroply  ridienlooa, 
beoanae  thia  moniter  gnn  baa  bad  a  range  of  6,000  yards. 
Qanaral  AmmiranRiii  At  ten  degreea. 
lieatenant-Cidonel  Clat  ;  Not  at  ten  degrees  f 
Oaitanl  AHaTBUTHKBi  That  ie  Oe  atatoment. 
Ueatoaant-Colon^  Clat  :  At  ton  degrees  the  range  ia  3,640, 
Qeaeral  AvaTKUTwan  :  Which  la  60  yarda  less  stjll  tban  the  Armstrong,  and  it  1* 
not  a  smoatb  bora. 

"  Handbook 
with  the  ea- 

_  _        ,  u  anthentlc 

'itb  raga(d  to  UMcbargaa  of  powder,  the  charge  with  tha  flS-pooDder  BenioB  gnn  li  II) 
poondi  i  wllb  the  Aroaitrong  lOO-peonder  the  charge  is  13  ponnds ;  and  with  the 
UemMl  gnn  tho  ohargo  baa  been  iO  ponnda.    Ninety  ronnda  bad  been  flred  ont  of 
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that  gnu  «ltb  SO  poandi  of  powder  tach.  The  pcoportion  of  tha  oharga  of  powder  to 
the  weight  of  (hot,  was,  in  thia  cue,  one-iiilb.  Before  manutacturing  the  gnu, 
refereoce  was  made  to  the  UCe  eminent  Sir  Howard  Donglai ;  I  made  ■  joaraej  to 
France  pnrpoaeljr  to  coniult  with  Sir  Howard  Donglaa.  Before  we  commeaced  the 
nanohctnre  of  that  monater  gan  in  1856,  Bir  Howard  Donglu'a  remark,  wtkich 
I  have  Dever  forgotten,  waa  to  the  effect,  "  Give  me  a  gan  that  will  range  at  point- 
blank  and  I  do  not  esra  anjthing  for  anj  long-range  gnn,  or  for  any  particular  • 
benelita  that  may  resolt  from  it."  He  admired  and  wiahed  to  have  the  moat 
powerful  pomt-blank  gun.  I  may  perbipa  mention  iaciden tally,  with  regard  to  that 
gan,  that  I  guppose  uo  gun  bai  erer  had  more  powder  and  ahot  blown  out  of  it.  The 
recorded  eiperimenti,  tsking  the  quantity  of  powder  for  charge*  from  10  ponnda  up  to 
80  pounda,  abow  that  there  bate  been  upwards  of  7,000  pounda  of  powder  and  60,000 

ESDuda  of  ahot  blown  oat  of  that  gun,  and,  if  a  sligjit  debet  has  ahown  itself,  1  ahould 
ke  to  ba  informed  where  the  other  gun  is,  that  has  blown  ont  anything  like  the  tame 
•mount  of  powder  without  shoving  any  defect.  I  am  happy  to  aay  that  at  loat,  after 
many  yean'  endeayonm,  ng  are  about  to  get  lome  meaaure  of  justice  to  that  gnn. 
Lord  Ripon  at  Uie  War  Office  to-day  promised  that  it  ahould  be  immediately  tried,  and 
in  its  preaent  condition.  In  Tieiting  it  a  few  dg^s  ago  at  some  gun  eiperimenia  at 
Portsmouth,  I  waa  socry  to  find  it  nearly  buried  in  tbe  shingle,  and  ao  mated  waa  it, 
that  1  Iiardly  knew  my  own  child.  I  find  tbat  tbe  offieera  who  proved  it,  and  even  tbe 
Tcry  gnnnera,  who  are  tfaere  atill,  informed  me,  although  tbey  bad  no  knowledge  of  who 
I  waa,  tbat  tiiey  bare  tbe  most  unbounded  confidence  in  tbe  gon  and  1  fearlessly 
dlaUeflge  the  whole  country,  when  I  aay  tbat  that  gon  as  a  battery  gnn  is  nneqnallaa, 
■nd  has  had  more  effect  than  any  other  gan  tbat  has  eier  yet  been  made. 

While  Dpon  this  subject,  I  may,  perhaps,  say  a  few  words  aboat  the  forging  of  guns 
and  building  them  ap.  At  aeveral  meetings  inch  as  this  held  in  London,  1  have  almost 
•lone  atood  ap  for  the  plan  of  making  gnni  in  one  piece  of  wrought  iron,  and  1  am  glad 
to  find  at  last,  that  the  opiniona  of  many  geatlemen  who  have  atodied  tbia  qoestion  are 
■omewbat  modified,  and  coming  round  to  that  view  of  tbe  subject.  Wbetber  solid- 
made  guns  or  built-up  guna  are  tbe  stronger,  I  care  not  to  inquire  into  ;  all  I  core 
abont  ia,  tiiat  the  gnns  I  adrocate,  solid-made  wrought-iron  gnoa,  are  amply  sufficient  for 
every  useful  pnrpoae,  and  at  the  aoma  time  I  believe  tbey  can  be  made  at  a  very  mach 
leaacoat  than  any  bnilt-np  gana,  with  the  exception  perhaps  of  guns  the  principal  portion 
of  which  ia  caat-iron,  ant)  atrengtbened  by  wrought-iron  or  steel  hoopa.    That  ia  a 

Jneation  which  1  wish  not  to  enter  into,  hot  I  would  merely  guard  myself  by  saying  that 
do  not  mean  to  aay  that  aolid  wropgbt'iion  guna  can  Ije  made  cheaper  than  those 
gnns.  The  qncatioo  will  probably  be  catered  into  by  the  various  gentlemen  wbom  I  see 
round  me,  in  dealing  wiUi  tbe  merita  or  demerits  of  caat'iron  for  ordnance  purpoaes. 
With  regard  to  the  aize  of  the  gun,  it  aeema  now  to  be  an  important  question  ai  to  what 
aize  a  gnn  can  be  made  safely  or  economically,  with  the  view  of  being  placed  in  onr 
farta,  or,  if  poauble,  be  carried  by  our  ahips.  In  1856,  the  monster  gan,  weigiiing 
SI  tons  17  cwt.  was  pooh-poohed  as  a  gaa  too  large  for  any  uaefol  porpoae  whatever, 
yet  I  may  take  this  opportunity  of  obeerviug,  tbat  tbe  proportions  of  which  1  iul«aded  to 
make  that  gun  were  considerably  increased  by  the  autboritiea  at  Woolwich,  Now, 
there  aeems  to  he  an  opinion  that,  at  any  rate  in  fortifications,  guns,  if  they  are  effective, 
can  be  naed  of  any  aize  tbat  it  ia  poaaible  to  make  tbem.  1  do  not  know  whether  I  am 
out  of  order.  I  am  not  much  accustomed  to  be  eiamined  by  Committees,  but  upon  my 
examination  by  tbe  Defence  Committee,  a  few  days  ago,  I  bad  aome  qnestiona  aiked 
mo  there.  Perbapi  my  Lord  Duke  would  inform  me  whether  J  am  permitted  to  malm 
known  to  the  toeeting  what  was  ssid  upon  that  occaaion. 

Tbe  Duke  of  Soubrbet  :  I  do  not  think  there  will  ba  any  danger  in  your  atating  it 
to  the  assembly. 

Lieat.-Col.  Clat  :  I  waa  not  aware  whether  it  might  be  considered  private  and  confi- 
deniaL  I  waa  aaked  whether  I  could  undertake  to  mannfactore  a  gun  which  would 
penetrate  the  sides  of  the  IVarrier  at  1,000  yards.  I  stated  tliat  I  aboald  have  do 
beaitatian,  with  our  present  machinery,  to  undertake  to  manufacture  a  gnn  that  would, 
in  my  firm  belief,  fracture  (he  aide  of  a  ship  constructed  as  the  Warriiir,  covered  with 
foar-and-a-balf-inoh  plalea,at  1,000  yards.  I  was  then  asked  tbe  question  whether  I 
would  undertake  to  do  it  at  2,00l)  yards.  The  question  became  a  very  different  one, 
and  involved  so  much  difficulty  that  1  declined  to  give  any  anawer  upon  that  subject ; 
but  it  waa  there  stated,  tbat,  if  guna  could  be  conatructed,  it  would  Iw  deainble  to  ooa> 
struct  them  of  such  a  aize  aa  to  enable  them  to  make  a  serious  impreasion  npoa  veMek 
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noh  u  tliB  Warrior  it  1,000  jardi.  I  boligre  Uiare  woold  be  do  difEculty  nhatever  Id 
mahing  tbem,  although  the  moaater  gun  ireighB  21  torn.  I  ha*e  no  he^tatloa  in 
■ayiog,  that,  with  our  Improred  macbiDery,  gaat  yerj  macb  Urger  could  be  made  with 
eqnal  beility.  I  ghoold  like  to  mj  a  fen  wordi  iboat  the  method  of  making  gnns,  as 
exemplified  in  the  Prince  Alfred  gun,  That  guo  was  forged  hollow,  la  the  monster 
gDD,  at  the  end  of  the  breech,  u  ii  generally  the  caae  when  contractiDn  lets  in  with 
either  cut  or  wroDght  iron  work  of  oneqaal  cUmeneions,  a  amall  drawing  or  ahrinkage 
*  took  place  in  the  bore  of  the  gun.  Tlatia  incomeqnence  oFtheganihrinkingnneqiially  ; 
tbe  ciMliDg  of  the  gun  from  the  oatiidB  formed  *  toUd  arch,  ind  the  interior,  in  con- 
■aqneoce  of  Its  wesknes*,  gare  wey.  We  were  Dot  thea  in  poueision  of  so  mnoh 
ezperienne  as  we  haTe  now,  about  the  strength  of  the  breeches  of  a  gnn,  or  that  gnns 
could  be  made  npon  tiiis  principle  where  a  considerable  proportion  of  the  breedi 
might  be  cnt  away  with  aafety.  Therefore,  the  bore  was  somewhat  shorteoed,  and  • 
piece  which  we  call  the  plng-piece  was  placed  in  the  breech  at  the  bottom,  leanng 
moat  ample  strength  behind.  It  was  simply  to  prevent  the  d&irii  from  tbe  combostioD 
of  the  gmipowder  getting  into  the  crack  and  causing  the  ignition  at  tbe  next  charge 
when  there  came  to  be  rapid  firing.  That  wag  got  rid  of  by  the  plug.  1  am  in- 
formed by  the  officers  and  men  who  condacted  the  last  eiperiment,  when  the 
gnn  was  proved  with  80  poaads  bf  powder,  impressions  being  taken  before  and 
after  two  exploaioni,  that  no  perceptible  difference  took  place  in  that  so-called  flaw,  and 
I  was  Informed  that  the  flaw  was  in  the  plug,  a  separate  piece  that  was  pot  ii;.  And,  as 
to  the  efficiency  of  the  gnn  as  a  battery  gun,  I  am  informed  that  there  is  sucb  confi- 
dence among  the  officers  and  men  who  hive  tried  it,  that  they  have  no  hetitation  what- 
erer  in  carrying  on  further  experiments  with  it. 

A  gentleman  asked  if  this  Horsfall  Qua  was  cast  solid. 

Ltent-Colonel  Clati  It  was  forged  solid  and  bored. 

Colonel  LirnoT,  R.A.,  F.R.S. :  At  this  late  hour  of  tbe  erening,  I  will  not  detain 
the  meeting  more  than  a  few  minutes.  1  have  heard  from  my  friend  Captain  Fish- 
bouree  several  statements  which  1  think  extremely  erroneous,  and  several  arguments 
which  ippesr  to  me  extremely  fallacious.  In  the  first  place,  I  wish  to  set  at  rest  ooe 
donbt  that  has  been  aipresaed,  in  extremely  strong  language,  by  Captun  Fisbbourne,  as 
to  the  possibility  of  giving  a  high  initial  velocity  to  a  rSe-shol.  I  am  in  a  position 
(0  atate  that  on  initial  velocity  of  1746  feet  per  second  has  been  given  to  a 
rifled  shot,  with  a  charge  of  one-fourth  tbe  weight,  with  on  Armstrong  guo.  On  the 
same  principle,  we  msy  reaaonably  conclude  that  an  equally  high  initial  velocity  may  be 
given  to  any  other  Armstrong  gun  iritli  one-foorth  the  charge,  tbe  velocities  with  (he 
•erviee  charge  being  nearly  the  same.  1  am  far  ftom  saying  that  those  gnns  will 
continue  to  stand  being  fired,  an  indefinite  number  of  times  wiUi  that  cha^.  At  all 
tntati,  they  can  be  fii«d  a  short  time,  because  it  is  the  habitual  proof-charge  of  the 
Armstronc  gun,  and  many  of  tham  have  stood  a  great  many  proof  rounds.  ThBrefore 
tbate  can  be  no  doubt  about  that ;  there  ia  no  doubt  they  will  stand  to  a  considerable 
extent.  I  cam  also  *et  at  rest  another  question,  namely,  that  it  is  impossible  for  lead- 
ootted  shot,  fbrced  through  the  boreirith  that  velocity,  to  take  the  rifling.  I  reply,  it) 
point  of  hot,  tbpy  do  take  the  rifling,  as  can  be  seenanyday  at  Woolwich,  where  they  are 
fired  with  that  one-fourth.  Again,  It  is  said  that  the  less  friction  there  is  in  the  gun 
the  greater  the  velocity.  Now,  we  have  gnns  of  diSerent  lengths,  and  we  And  that 
when  we  shorten  the  gnn  we  lose  velodty  veiy  materially  i  that  is  to  my,  whatever  it 
lost  in  friction,  is  more  than  made  up  hy  the  time  which  is  given  to  the  powder  to  exert 
its  entire  force.  It  ia  a  well-known  prinriple  in  rifling,  and  I  am  surprised  to  hear  it 
qoeationed  at  this  time  of  day.  Again,  a  comparison  has  been  drawn  between  tbe 
point-blank  langee  of  a  great  variety  of  shot,  flred  at  different  heights  above  the 
plane.  These  point-blank  rangea  mean  the  distance  from  the  mnizle  to  the  point 
•here  the  shot  first  strikes  the  sands  below.  Snch  a  comparison  is  aarAj  fallaeions. 
The  only  true  scientifle  comparison  of  point-blank  range  is  the  distance  from  tbe 
■lutle  of  the  gnn  to  the  second  iDtenectiou  of  the  trsjectory  with  tbe  line  of  the 
dght.  And,  when  we  come  to  consider  what  are  the  real  angles  at  which  these  shot 
are  fired.  It  ia  sufficient  to  account  for  the  diiferenoa  of  point-blank  range.  For  ex. 
emple:— a  shot  fired  horiiontally  by  spirit  levds  from  a  plstform  seventeen  feet  high 
will  range  say  400  yards,  bat  this  shot  Is  really  attribo table  to  an  angle  of  Ihree-qnartera 
of  a  degree.  Bst,  when  we  come  to  discnss  these  things  with  scientific  precision,  we 
must  be  careful  to  eliminate  all  the  sources  of  variation,  end  to  reduce  them  to  their 
piepernlBB.    Again,  ■  eompariioii  has  been  drawn  between  the  SS-ponnder  shot  with 
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id  pnMnt  inidal  velooitf  and  whit  tha  ioitisl  Telooilr  would  be,  were  tUs  wiadage 
radiiced.  Evarj  officer  knowi  we  cimnot  reduce  tha  windage  of  out  gnni ;  we  (hanld 
bnnt  tbim  if  we  did.  Sir  Howard  Donglaa  drew  attantioD  to  tbe  nbject  in  IBIS,  and 
no  great  redaction  haa  been  made  aiace.  If  we  do  reduce  it,  we  aiut  reduce  the  charge 
of  the  gona.  To  account  for  the  great  dtierence  of  range  between  the  lata  imootb-bare 
wrougbt-iron  gun,  it  ia  mfficient  to  know,  that,  whereai  the  are*  of  the  bore  through 
which  the  gaa  la  able  to  eaeape  In  the  68-pounder  gun  i*  ona-twcnticth  of  the  wh^ 
qnnntitj,  in  the  IbO-ponnder  it  ia  repraaented  bj  'Dlft.  Sv  abaolutel;  neoeaaary  ia  it  - 
to  bring  into  oompariaon  all  theie  elementa  of  diaaimilarity  in  ths  retolta  ot  gwu, 
befon  foa  can  draw  any  aatiahctorjr  concluiion.  I  will  not  taka  npoo  me  to  defend 
Kr  WiUiam  Amatrong'i  guni,  or  to  argae  from  very  arroneiMii  drawinga  that  they 
mnat  be  weak  when  in  fact  tbey  are  ttrang  t  that  Sir  William  Araaatrraig  will  do  to- 
morrow, Thoia  gnna  hare  giien  proof  of  atrength  which  no  ether  gnni  have  given. 
Ferfaapi  no  other  guua  haTe  been  tried  in  the  aame  way ;  bat  the  Auit  haa  bMn  mor« 
Iban  once  mentioned  that  the  lOO-ponnder  gun  baa  fired  a  eontinuona  leriea  of  100 
ronnda  with  tha  aerriee  charge,  and  cjlindera  iocreaaing  from  lOOlba.  to  l,0001ba., 
without  eihibiting  any  weakneia.  On  the  other  hand,  forged  gnaa,  not  on  tbe  coil 
prinoiple,  one  ot  them  made  by  HonUI  himaelf,  anil  I  allude  particularly  to  Mr.  Lynall 
Thomaa'a  gun,  have  after  loBg-coutiDuona  firiog  shown  flawa  of  ao  treacherona  a 
character,  that  that  gnu  buret  with  a  weaker  charge  than  the  chnrgea  witb  which  it  had 
preilonilj  been  fired  with  irapunity  for  a  caaaiderable  apace  of  time,  and  jutlifiea  one 
in  feeling  a  doubt  aa  to  the  poaaibility  of  forging  choae  ^reat  maaiei  i  or  at  all  erenta 
we  may  qneation  the  eridence  of  the  alrenglh  of  then  great  maaiea  thua  forged. 

Lieut.-Colonel  Clat  :  That  gun  was  made  of  atesl.  a  new  material ;  it  waa  the  firat 
attempt  at  a  gun  of  that  kind,  forged  lalid,  accarding  to  plans  with  which  we  had 
nothing  to  do.  I  mention  here  publicly,  it  waa  hurst  by  the  jamming  of  the  ahot  in  tbe 
bore.    The  shot  waa  anoh  aa  must  ineritably  burat  the  gun. 

Colonel  LsFKOT :  I  waa  at  Shoeburyueaa  on  that  occaalon,  and  I  do  not  think  it 
buret  from  that  at  alL  With  regard  to  the  naet  method  ot  rifling  whioh  ahould  ba 
adopted  in  a  munle-loader,  I  ahould  wiib  to  atate  that  the  attention  of  Euiope  ia 
diiided  between  two  ajstema  of  rilling.  The  Frescb,  the  Spaniards,  tha  Dutch,  tbe 
Ruaiiane,  have  all  adopted  the  ayatem  of  mnule -loading  gun*.  On  the  othca-  hand, 
the  Anatrians,  the  Pruuiana,  the  Belgiani,  and  the  Germanic  States  generally,  hate  all 
adopted  the  breech -loading  lyeCem,  to  which  every  objection  that  can  be  urged  againtt 
Arrostrong's  gun  ia  applicable  in  a  three-fold  degree,  abowing  again  tJiat  tbe  game  is 
□ot  entirely  with  thoae  who  are  playing  for  Ilie  roniilB-loaderl. 

Captain  BLACKLr :  At  thia  late  honr  of  the  evening  1  will  aay  a  vary  few  wcfTda  only. 
In  the  firat  place,  1  will  remark,  that  I  was  very  much  astoniahod  to  hear  a  perooa  of 
Colonel  Levy's  deep  scientific  sttainmeats  state,  thst,  if  the  Action  In  the  Arm- 
strong  gun  is  very  great,  therefore  it  would  follow,  aa  a  matter  of  nacesaity,  that  tto 
shorter  the  gun,  the  greater  the  velocity,  becaaia,  if  that  were  the  caae,  if  we  had  no 
length  at  all,  tha  velocity  ought  to  be  extremely  high  Indead.  Tbe  fact  is,  aeeing  that 
friction  ia  very  great,  and  retarda  the  bill,  adding  length  to  the  barrel  does  not  giva 
eo  much  additional  velocity,  aa  would  be  attained  if  the  ftictioo  were  not  >>  great.  With 
reapect  to  the  materials  of  which  gnns  sboDhl  he  made,  a  mere  eipreaaion  oF  opinion 
whether  wrought  iron  ia  good,  or  brass  is  good,  is  valuable  ;  we  ought  to  look  entirdy 
to  facta.  Now,  aa  to  the  ArmatroDg  or  coil  syitem.  I  have  got  a  book  in  my  band 
dated  lB4g,  giving  an  accoant  of  this  coil  BysEem;  It  waa  tried,  and  abaudonad  on 
account  of  its  total  failure.  The  eiperiment  waa  made  by  Mr.  Treadwell,  the  Preaident 
of  tbe  American  Academy,  a  man  of  very  high  atanding  in  his  country.  Hemadegnal 
on  that  plan,  not  only  Id  Ameriea,  hut  also  in  Prapce  j  he  made  them  of  a  very  eonaldei- 
able  size.  They  had  not  in  America  at  that  Hme  the'large  machinery  which  wa  have  in 
Liverpool  now,  and  they  only  made  those  guns  tht  liie  of  32-ponnden ;  tfaey  made 
them  nearly  aa  the  gnna  are  now  made  at  Woolwich,  of  litde  coiled  ipir^  of  wrought 
iron  welded  end  to  end.  I  will  read  Mr.  TreadweU'i  own  worda  :— "  A  number  of  ringa 
or  short  hollow  cylinders  are  first  formed  by  meanaof  variona  monlda,  diea,  and  aetta  con- 
nected witb  the  powerful  pnu  before  allnded  to.  The  rings  ar«  npon  their  inner  lidea,  and 
to  about  one-third  of  their  thickneaa,  of  stoeli  the  outer  portion  beiogaf  iron,  wooad 
about  the  inner  steel  ring,  and  the  whole  weldod  tc^ether.  They  «re  joiaed  together, 
and  to  end,  aueeeaiively,  by  welding,  tiiua  forming  a  fmatam  of  a  hollow  cone,  the 
hollow  hiring  cylindricaL  In  giving  form  to  the  cose,  in  tbe  {h«bb,  its  riia  is  determined 
by  a  moald  of  gnat  ttiloknaii  and  atreagth,  whkh  iMloMq  tha  haatvd  pwliM  of  tbe 
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eone,  whila  •  lolid  nMndrel  oocapiM  Um  boUow  ejTiaitr,  tba  fsDcc  bong  applied  to 
)ett<  opon  its  eait.  The  pores  ot  tfae  metal  are  thereFoie  closed,  and  the  nutal  eon- 
dcDsed  to  a  degree  not  to  be  obtained  by  the  hammer.  Bj  tornlng  Bud  boriog,  this 
frnstom  of  B  cone  ii  rormed  into  the  cannon,  the  breech  being  closed  bj  a  screw  plog, 
and  the  traoDioiiB  fixed  apOD  a  band,  which  is  likewise  screwed  upon  the  outside  of  the 
gaa.  The  tronoian-baad  and  truDnions  are  formed,  like  the  oannon,  by  machiner; 
moTed  by  the  hjdrastatio  preu."  That  is  •  Tery  accurate  descriptiaii  of  the  process 
low  carriW  oa  at  Woolwich. 

Sir  William  AftMBTROHa  t  A  Terr  smaU  resemblance,  iBdoed. 

Captain  BLa.EU.T :  At  Woolwich,  a  screw  is  used  to  weld  the  short  cjrliodera  together, 
and  to  rad,  instead  of  a  hydroatatie  press,  snd  the  Woolwich  gona  are  not  lined  with 
■tMl>  Now,  Mr,  Treadwell's  gnus  (hue  fomied  with  steel  lining  stood  verj  well,  bat 
lit.  Treadwcll,  thiaking  he  could  dispense  with  the  steel  altogether,  formed  soma 
cuaon  of  wrought  inm,  on  the  coiled  principle,  welded  from  end  Co  end,  and  these 
ntterly  failed.  I  will  read  hia  words : — "  Daring  the  trials  of  these  goos  at  Fart 
Monroe,  I  wu  engaged  io  making  the  tbirty'two  pounders  contracted  for  with  (be 
d^artnent  ot  the  Naiy.  These  were  finished  in  Noiember  1B44  ;  and,  although  their 
•M^t  was  leu  than  1 300  pounds,  the  calibres  being  seTcntj  inches  long,  one  of  them 
bM«  a  saccession  of  charges,  comoienciDg  with  eight  ponnda  of  powder  and  on*  of  diot, 
sad  ending  with  twelve  pounds  of  powder,  Gre  shot,  aad  thrca  wada.  1  ought  to  state, 
hDwercT,  that  in  miklag  some  other  gans  of  like  size  and  kind,  being  Dnable  ta  pn>- 
enre  itcel  of  proper  qnality  for  lining  their  bores,  and  misled  by  the  eitreme  hardness 
of  the  small  guns,  I  Tehtured  to  make  them  of  iron  throughout.  The  oonseqaeoce  has 
been,  that,  in  two  instances,  guns  simflar  to  these  made  for  the  Nary  in  other  reapecti, 
on  beinc  fired  with  Tery  high  charges,  as  sixteen  pounds  of  powder,  were  enlarged  by 
the  ball  making  a  lodgment  of  about  (jotha  of  an  ioch  deep,  and  show  a  slight  suuting 
of  the  metal  upon  the  external  snrtace  corresponding  with  the  point  (tf  lodgment.  The 
uie  of  st«el,  however,  is  certain  ta  obnate  all  impofections  of  this  kind  berssfler." 
TbU,  taj  Lord  Duke,  is  midently  a  fudifnl  acconnt  of  an  experimoit  fairly  conducted, 
and  I  thiok  it  slurald  not  be  thrown  aside  aa  perfectly  worthless. 

Mr.  SauuDi;  Yes,  itouf^t ;  It  baa  notliing  to  do  with  what  we  aremaking  in  the 
preaentday. 

Captain  BLAllLy :  It  shows  if  yon  are  going  to  use  a  eaat-Iron  ballet  that  the 
wronght  iron  will  not  stand  it  Some  time  afterwards  Mr.  Treadwell  in  1BS6  proposed 
another  system  ot  eoDstmction  baaed  upon  sn  eiperimeat  which  he  formerly  made,  and 
npooother  data.  1  wish  to  call  your  attantion  to  the  principle  of  (hs  proposed  eon- 
stmctinn  : — "  To  obriate  the  great  cause  of  weakness  arising  from  the  conditions  before 
leoited,  and  to  obtain,  as  hr  as  may  be,  the  gtrength  of  wraaght.iron  instead  of  that 
of  cast-iron  for  cannon,  I  propose  the  fbllowing  mode  of  constroctian.  I  propose  to 
form  a  body  fiir  the  gun,  containing  the  calibrB  and  hreecb  as  now  formed  of  cast-iron, 
but  with  walla  of  only  aboat  half  the  thickness  of  the  diameter  of  Che  bore.  Upon  this 
body  I  place  rings  or  hoops  ot  wrougbl-iron,  in  one,  two,  or  more  laycn.  Every  hoop 
is  fomed  with  a  screw  or  thread  upoa  ita  inside,  to  fit  to  a  correaponding  screw  or 
thread  formed  upon  the  body  of  the  gan  first,  and  afcerwards  npon  each  layer  that  is 
embraced  by  another  layer.  These  hoops  are  made  a  little,  aay  yijtigth  part  of  their 
diameten,  less  npon  tbeir  insides  than  the  parts  that  tbcy  enclose,  ^ley  are  then 
expanded  by  beat,  and,  bdng  turned  on  to  their  pieces,  suffered  to  cool,  when  they 
shrink  and  compress,  first  (he  body  of  the  gun,  and  afcerwards  each  saccessive  layer,  all 
that  it  etuiatet.  This  compresrion  mast  be  made  such  that,  when  the  gun  is  inbieoted 
to  tha  greatest  force,  the  body  of  the  gun  and  the  several  layers  of  rings  viill  be  dis- 
tended to  the  fracturing  at  the  same  time,  and  thus  all  take  a  portion  of  the  strain  np 
to  ita  bearing  capacity."  It  that  appears  that  Mr.  Treadwell,  liading  coiled-iron  gnne 
would  not  do,  lined  them  with  steel,  and  saceeeded  in  making  excdtent  6i-iach  gons  g 
but  l^t  for  Isfger  sixes  he  afterwards  recommended  the  plan  I  have  cow  read. 

A  gantlenan  inquired  whether  any  were  made  and  tried  on  Chat  system. 

Captain  Blaxblt  :  It  ia  now  naed  ia  America  under  the  name  of  the  Ponrott  GuD. 
The  Farrottgnn  ia  a  liCCle  thicker  in  thn  cast  iron,  whidiwoold  perhaps  weaken  it  rather 
mora  ;  bnt  ot  all  the  Parrott  gans  which  hare  been  naed  in  the  present  war  in 
America  only  one  bos  burst.  The  French  tried  precisely  the  same  plan.  Here  is  the 
figure  of  a  rnneh  gun  (PUIa  II.  fig.  14) ;  it  is  the  same  as  the  old  33-poander  gun ; 
it  bM  aeran  steal  Imps  npon  k  of  aboat  3  isidiet  i>  thickotss,  nry  catctaUy  adjoated 
n  «•  toLd^  uA  the  oMaaqwaoe  it,  tM  guM  of  tM  dMeripMn  hn  •  fntpmtij 
l2 
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bMB  And  3,000  timM  «Mu>nt  deatraotiaB ;  ud  thej  an  ibla  to  ptsrce  the  plmtea  >t 
1,000  fwdi  wUIurat  mhj  dUBcnltT. 

A  pntlemiB  uked  what  irai  Om  iIis  of  the  pUtci. 

Captda  Blakblt  :  tl-inah  pUtM.  With  25  Itn.  of  pimdBr  tlief  throw  s  SS-ponnd 
■hot  through  li-inch  plttu.  with  I -dig.  elsration  only,  1,000  jnAt.  I  hivB  not  ksd 
th«m  do  U  i  bat  mj'  authority  ii  lach  that  1  canDot  poaiiblf  doubt  it  If  auj  donbt  ia 
throwu  upon  the  fact,  I  hiTC  here  the  officisl  report  of  the  Spsniah  gun  (Plate  II. 
flg.  15) )  they  hare  Med  the  ume  gun ;  it  U  of  Tery  much  leu  strength,  aa  yon  per- 
cdTe  from  the  figure,  than  the  nench  gan  (fig.  16  ia  a  >eetion  of  the  bore,  and 
fig.  IT  k,  1  Bie  aectioni  of  the  ahell}.  The  faoopiog  extendi  a  Tery  ahoTt  diatance 
indeed,  and  yet  with  that  Spiniih  gun  they  were  able  to  fire  1,366  roandi  with  an 
wenge  charge  «f  7  lbi>  of  powder  and  a  61  1h.  projectile  before  the  gun  banL  The 
Ordnance  SeUot  ConunlttM  of  Spain  uy  in  their  raport:  "  At  though  the  1,366 
ronndi  Sred  vith  the  abon  diaige  of  powder  and  an  elongated  ihot  af  61  poandt 
■ra  aoffielent  proof  of  the  tatiafictory  reaiitance  of  the  gan,  the  following  obierra- 
tloni  will  render  itill  mare  apparent  ita  excellence,  and  conseqnently  that  of  the 
hooping  lyitem.  Daring  the  fint  dayi  of  proof,  100  ronnds  were  fired  with  intermla 
of  only  ttom  one  to  one  minat«  and  a  half.  Thia  made  the  gnn  io  hot  that  it  could 
not  be  touched  with  the  hand.  Tbe  following  dayi  50  rounds  were  fired  in  the  moniidg 
and  50  in  the  erening,  with  tbe  same  rapidity."  With  loch  rapid  firing,  I  do  not 
think  any  brail  gnn  would  have  stood  100  roundi.  But,  mppoiing  my  argument  to 
be  entirely  fallaciona  with  reipect  to  the  neceiiity  of  hardneei  in  the  gan,  itill  we 
amit  nse  eait  iron,  for  tiie  limple  reason  that  we  cannot  get  anything  else- 
General  AHSTBUTHaB  I  You  can  get  cast  brais. 

Captain  BLAKBLr  i  I  do  not  think  braia  hat  eter  yet  been  cast  tbe  liie  I  waa 
about  to  say  we  must  nie,  and  that  eame  oF  the  American  guns  are  being  made  now  ; 
thn  are  making  them  of  17,  20,  and  !S  tons  weight. 

Geiwral  Ahbtbutrek:  Half  that  aise  of  brass  will  do. 

Captain  Blaeelt;  Therefore  we  haie  no  choice,  if  it  comea  to  hage  guns.  The 
late  erenta  in  the  month  of  the  MiiaiBBtppi  river  prove  that  it  is  not  only  Decenary  to 
have  guns  which  will  Injoie  a  ship,  but  gnns  (hat  will  stop  a  ship.  Wewantagnn,  from 
which  one  or  two  shots  will  stop  a  ship,  and  we  want  to  place  those  gans  in  aaeh  a 
position  that  we  are  perfectly  certun  to  hit  the  ships.  1  should  prefer  about  lOO 
or  150  yards  to  1,000,  because  the  more  one  seei  of  artillery  practice  tbe  more  one 
woald  like  to  hsTO  the  enemy  pretty  close.  Should  steel  prove  to  be  the  best  material, 
we  ahol!  find  ourselves  more  limited,  and  more  obliged  to  build  the  gnus  up  because  we 
ate  limited  as  to  the  amount  of  steel  which  we  can  get.  Wa  have  no  choice  in  the 
matter.  We  are  obliged,  by  the  necenities  of  the  case,  either  to  nse  caat  iron,  or  to 
build  up  the  gnni  in  pieces,  because  we  can  only  get  pieces  of  a  certain  siie. 

Captain  Fibbbouhnb  :  Perhaps  it  is  right  I  should  answer  one  or  two  remarks 
which  were  made  by  my  friend  Colonel  Lefroy.  I  can  quite  understand  his  being  a 
little  liled  at  my  poaching  upon  his  preserve,  and  bis  not  adopting  the  recommendation 
which  yonr  Qnce  gave,  ttiat  we  should  calmly  talk  over  this  subject,  I  am  quite  sure  if 
ha  bad  calmly  coosidered  it  he  would  not  have  said  what  he  did.  He  ha*  charged  me 
with  want  of  scienttflc  accuracy  in  my  comparison  of  point-blank  ranges  and  different 
derations.  There  is  no  doubt  there  is  a  great  irregularity  in  the  returns  which  come 
from  bis  office,  and  they  require  a  Phi  ladelphian  lawyer  to  discover  what's  what.  I  think 
I  have  distinctly  stated  to  this  andienee  what's  what  in  these  tables.  I  have  explained 
distinctly  where  they  come  from,  and  I  have  explained  what  is  tbe  weight  they  are  en- 
titled to.  There  is  no  mistske  with  respect  to  the  68-pannder,  and  no  mistake  about 
tboie  experiments  at  Fortsmonlh ;  they  were  all  fired  from  a  common  platform. 
lliere  is  no  difference  in  height  of  level  there,  and  they  are  (he  results  of  the  com- 
parative penetration  of  those  shots.  1  understand  Colonel  Lefroy  to  say,  tbe  guni 
will  not  stand  if  there  ia  a  redaction  of  windage.  Now  tbe  windage  of  those  guas  ia 
'19B,  and  they  bare  stood  that.  It  is  a  most  difficult  thing  to  give  a  relevant  bet ;  It 
may  be  a  tact  in  Colonel  IJefroy's  mind,  but  we  vrant  relevant  facta  i  it  ia  quite  trae  if 
you  put  an  nndoe  tension  upon  an  old  GS-pounder,  it  will  not  stand  ;  If  you  rednce  its 
windage  unduly  it  will  bnral ;  but  the  question  ii,  Can  you  make  a  gun  eucb  as  he  ia 
arguing  fbr  being  made,  built  up  if  yon  please,  or  of  irronght  iron,  that  wilt  stand  it  ? 
I  tay,  if  Sir  WiUiam  Armstrong's  gun  will  bear  the  enormous  tension  which  he  tells 
ui  it  doe*,  make  them  on  tbe  same  principle,  but  let  them  be  smooth  bores,  and  let 
Umb  Iwve  ainaU  windi^;  b»  m^i  the  pun  will  bant  if  the;  hive  tnall  windtws. 
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TIui  which  I  hsie  dauiibtd  u  baCnf  -233  la  tbs  SZ-poander  (Ma  Table  D.)  hu  beta 
reduced  br  Monk  to  -ITS,  bat  its  bive  got  gons  with  leu  wlndige  Uun  that.  Colonel 
Lefroy  knows  perfecUr  well  tbaC  in  the  areenal  there  are  aaaj  gam  vbieb  biTS  the 
windage  u  low  ■■  -120,  and  1  belicTe  eTcn  a«  low  u  -1,  lerj  nrarlj  one-belf 
ol  that  which  1  have  deicribed  ai  the  wiodage  of  the  fiS'pooDder.  Bat  what  ii  the 
fact  with  respect  to  tbe  Armitrong  gun,  I  mean  the  mnltigroored  gnu  ?  If  there  if  no 
windage  at  all,  either  it  haa  leas  teniion,  and  doea  not  bear  the  enonnoiu  itrain  he  telli 
ni  it  does,  or  eUa  we  can  redace  tbe  wir  '  ' 
profeaa  to  a  great  deal  of  wieatific  accnn 

and  that  I  em  accurate  ai  reipeeta  these  il . 

On  the  motion  ot  General  Liudaaj,  aeconded  bjr  Genei«l  Bdkan,  the  diaoturion  n 
■dJDnmed  to  the  foUowiug  ereniBg, 


ADJOURNED  DISCUSSION. 

TneadBj  Erening,  Hq  20th,  1863. 
Colonel  P.  J.  YoRKE,  F.R.S.,  in  the  Chair. 

Sir  W.  AausTRONQ,  C.B. :  Mr.  Chairman  and  Oentlemen, — The  chief  argument 
addaced  laat  evening  by  Captain  ^ibbonrDe,  in  anpport  of  bis  poattion  that  rifled  gona 
were  inferior  to  smooth-bores,  waa  the  alleged  incapacity  of  the  rifle  to  produce  high 
midal  TelociCiea.  Thii  he  attribated  to  the  friction  anataiaed  by  the  cylindrical  pro- 
jectile in  paaiiog  throagh  the  bore ;  but  he  adduced  no  eiperiment  in  support  of  that 
Tiew.  I,  on  the  contrary,  taking  an  opposite  view,  am  enabled  to  refer  to  experimenta 
which  were  made  only  lut  week,  in  which  the  rifled  12-panader  gnc  waa  loaded  with  a 
charge  ef  one-fourth  instead  of  oae-eighth  the  weight  of  ita  projectile,  theaame  in  ftctaa 
the  ainal  charge  of  tbe  amaoth-bore  6B -pounder,  and  the  result  waa  that  the  initial  ve- 
locity  rose  to  1,740  Feet  per  second,  beingsomethiDg  more  than  the  initial  velocity  of  the 
raond-ahot  gnn  ;  I  can  also  appeal  to  eiperimenls  which  have  been  made  with  lead-coated 
projectiles,  having  the  lead  considerably  reduced  in  diameter,  so  as  to  facilitate  the  passage 
of  the  shot  tbroogh  the  bore,  and  it  waa  found  that,  instead  of  the  reduced  friclian 
increasing  tbe  iaitiat  velocity,  the  result  was  rather  the  contrary. 

Now,  tbia  is  not  at  all  difficolt  to  understand,  because  you  will  easily  see  that  by 
holding  back  the  projectile  until  the  powder  is  thoroughly  converted  into  gas,  that  yon 
will  get  a  higher  pressure  upon  the  projectile,  and  impreai  a  greater  quantity  of  work 
upon  il.  But  at  the  same  time,  those  two  facts  of  tbe  greater  initial  velocity  attained 
with  the  increased  charge,  end  of  the  effect  of  diminiahing  tbe  friction,  pot  an  end  to 
the  srgument  which  was  advanced  last  night  by  Captain  Fishbonrne.  to  the  effect  that 
tbe  friction  of  the  shot  through  the  bore,  was  the  cause  of  tbe  loss  of  the  velocity. 
Now,  the  fact  is,  the  low  velocity  of  a  rifle  projectile  ia  doe  to  a  very  simple  and  very 
intelligible  cause.  It  is  simply  this,  that  the  weight  of  the  projectile  is  unusually  large 
in  relation  to  tbe  charge.  It  is  fired  witli  one-eighth,  instead  of  being  fired  with  oue- 
foarth,  and  of  coarse  it  ia  perfectly  natural  that  the  velocity  should  be  lost ;  In  fact,  the 
lifle  projectile  is  gcDCrally  equal  in  weight  to  at>ant  two  splieres,  and  it  is  precisely  equi- 
valent to  loading  a  smooth-bora  gun  with  two  shot  instead  of  one.  If  Captain  Fish- 
bourne  will  try  the  eiperiment,  he  will  find,  if  he  dooble-tbots  bis  gun,  notwithstanding 
tlie  absence  of  that  friction  which  be  ascribes  to  the  rifle-shot,  the  initial  velocity  of  the 
two  spherical  shot  will  not  be  one  atom  greater  than  the  Initial  velocity  of  the  elongated 
tbot  of  the  rifle  projectile.  Bat  although  in  the  r^e  projectile  veget  a  smaller  velocity, 
we,  on  the  other  band,  gain  by  tbe  additional  weight  Tbe  measure  of  the  damaging 
effect  of  a  shot  is  well  known  to  be  expressed  by  the  square  of  the  velocity  multiplied  by 
the  weight;  so  that  the  energy  or  power  of  infilcUng  miacbief  in  tbe  caae  of  a  S8- 
pounder,  which  has  an  initial  velocity  of  about  1,580  fcat  a  second,  would  be  expressed 
by  1,580  squared,  multiphed  by  68,  tbe  weight  of  the  projectjle.  On  the  other  hand, 
the  energy  or  mecbaaical  force  bf  the  rifled  llO^pounder,  would  be  expressed  by  1,310, 
which,  with  the  charge  of  I41bB.,  is  about  ita  initial  velocity  ;  1,210  squsred,  multiplied 
by  the  weight  of  the  projectile,  llOlbi.  Those  numbers  work  out  rather  lai^j  but  the 
result  would  be  B  proportion  of  about  17  to  16  in  favour  of  the  eS-pouoder  gun.  That 
ia  at  the  muizle  of  the  gun  ;  and  this  small  difference,  you  observe,  ia  not  even  propor- 
tioned to  tbe  difference  in  the  charge  ;  it  has  been  clearly  ascertained  that,  where  the 
diarge  ■■  increased,  tbe  effect  ia  increased  quite  iu  the  same  proportion.    Now  I  am 
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which  ths  UO-poonder  (an  wMiliinnitapwdDeauiaSbetexprMudb)'3'2S,«faile  tha 
68-poniider  gun  ii  repreieiitad  bf  tha  tbtj  nnoh  brgar  nnnber  of  S-W.  Now  tfan  k 
entirBlj  contrary  to  tt»  obwrrad  bcti.  1  ma;  alw  p^t  oot,  that  tbil  aBoont  of  ia- 
dentatiDD  eipreaiad  inthal  tabk.bnottha  naoallndaBtatlan,  branymeaD*.  lb  nml 
indentation  of  a  68-poDndet  abot  ii  If  of  an  incb.  Tben,  if  m  an  to  taka  paitlonbr 
initancea,  I  Icnow  caut  In  whioh  tiw  aotoal  eSact  prodnocd  by  tha  1  ID-poonder  axoecda 
the  affect  prodnoed  by  the  SS-poandat.  Then  are  at  preaent  atandiog  at  SbocboiyDcaa, 
two  targeCi,  made  upon  the  laminated  prindple,  One  of  ten  inohea  thick,  and  the  oths 
of  ril  inchea  thick ;  and  it  U  nnqMationaUe  that  npon  thoee  tarjeto  the  llO-poander, 
at  the  distance  of  200  yardi,  prodaced  a  greater  affeet  than  the  U-ponnder.  la  fiwt, 
there  can  be  no  donbtwhatever.that  the  general  efEMtt  tie  very  cloMlf  approximated  to 
what  (he  theory  repreaentg.  Sometimee  the  eflect  may  take  the  fonn  of  indentation, 
and  Bometlmea  it  may  take  the  fbrm  of  fraetoie,  or  bnlgnif,  ix  breaking  the  bolts  ;  bat 
!  biiliCTfl,  generallj  speaking,  the  effect  of  a  heairy  ahot,  fired  with  a  rednced  velocity, 
will  be  to  pradnce  eiteniiie  fracture,  while  the  effect  of  k  lighter  ihot,  fired  with  a  high 
Telocitj.  will  be  more  of  a  penetratife  character- 
Now,  Captain  Ashbourne  Ignored  the  very  important  condderatlon  th*t  the  Tebxnty 
of  (he  roond  ihot  wai  rapidly  dimiuithed  from  the  time  of  ita  IcBTing  the  month  of  the 
goD— that,  at  a  very  inconaidBrabte  dlttance,  it  «■«  reduced  to  an  eqaali^  with  the 
heavier  rifled  projectile.  The  fact  ia,  that,  at  a  diitance  of  6T0  ya^,  the  veloci^ 
of  the  two  projectilea  ii  the  aame.  Now,  at  that  Tciy  Inconsiderable  diatancc  therefore, 
ve  have  in  the  beatiar  ihot  a  power  exceeding  that  of  the  GS-poonder  in  the  pro- 
portion of  their  respecdve  woighta  —  that  is  to  say,  as  110  to  fiS ;  at  the  greater 
distance,  that  anperiority  ia  still  more  marked.  Bat  if  Um  efliect  be  so  much  greater  at 
670  jards,  it  maj  alio  be  greater  In  a  coniidenble  degree  at  a  mocb  ahorter  distance  ; 
and  I  am  perfectly  satiifled  that  even  at  350  or  400  yards — In  tact,  within  the  distance 
of  what  is  nanallf  termed  point-blank  range — tba  Mnetratlva,  the  battering,  destroiing 
effect  of  the  llO-poander  ii  greater  than  tbatof  Uia  CB-potlDder. 

Now,  there  i*  another  coniideratiiin  which  has  not  been  noticed,  and  which  conat!- 
tales  the  most  important  recommendation  of  the  rifled  gnn  ;  and  that  is  the  power 
of  its  aheU.  The  bursting  charge  of  the  shell  of  the  llO-ponnder  gnn  ia  81bs.  of 
powder,  whereas  the  banting  charge  of  the  68-poiiiider  spherical  ahot  is  only  S^lba. 
of  powder.  Now,  thli  ia  a  prodigions  advantage.  Tt  certunly  may  be  laid  that 
shsUs  are  of  no  aviil  against  iron-plated  ships ;  bnt,  on  the  other  bond,  I  may 
say  that  neither  G8-ponnder  gnns,  nor  llD-poonder  guns,  with  solid  ronnd  shot,  aro 
affectire  against  snch  Iron  vesaels.  ThereTora,  we  mast  compare  soch  guns,  not  for 
aerviceB  for  which  thej  are  not  snited,  bat  for  lerTicea  for  which  (bef  are  suited  ;  and 
for  aperating  against  timber  ihips,  and  for  shelling  forts  and  araeoale,  sod  troops  Olt 
sboie,  there  can  be  no  qnestion  whatever,  that  the  110-pouader  rifled  gnn  is  im- 
meaaurabl;  more  effective  than  the  6S-poander — in  laage,  In  power  of  shell.  It  baa 
CDOimously  the  advantage  for  battering  purpoaeai  for  penetratmg  purposes  it '■'■'  ■'■" 

the  adysntago,  Mcept  for  aven  r"---"      ' ^_j  — i  .  __  j   ^l._  _■. — . 

it  is  very  doubtful  whether  it 
ioferioritf  greater  than  wosh)  t 
fonrth  of  the  68-ponnder. 

The  fact  is,  what  wa  want  is  a  gnn,  in  addition  to  onr  llO-pounder  lUed  gnn, 
eipsciallj  adapted  for  breaking  through  iron  plates.  That  ia  what  we  really  are  In  want 
of  now ;  and  that  is  what  the  discnsuon  of  this  meeting  ought  to  torn  npon — whether 
that  gnn  ought  to  be  a  rifled  gun,  or  ought  to  be  a  smooth-bore  gun. 

Now,  in  entering  npon  that  qneation,  we  arc  at  once  met  with  the  very  Impoctaat 
cousideratian,  which  has  not  aa  yet  received  any  attention,  and  that  is  the  weight  of 
Buoha  gun,  and  the  practicability  of  carrying  it  onboard  ship.  It  seems  clear,  now,  that, 
to  produce  decided  effect  against  iron-plated  ships,  it  is  abaolutely  necessary  to  use 
very  heavy  charges  of  powder— how  heavy  is  not  yet  very  distinctly  ascertained  ;  bnt 
certainly  there  is  little  prospect  of  prodacing  any  sufficient  action  with  less  than  SSlbs. 
of  powder.  Now  the  qneation  is,  whst  will  be  the  weight  of  gnn  espable  of  bearing 
3£lba.  of  powder  ?  If  ws  make  that  a  cast-iron  gun,  and  If  we  make  it  in  proportion 
to  the  6S'poander — 9Scwt,  which  fires  16lbs.  of  powder— we  should  have  to  make  it  a 
gnn  of  aboat  10}  tons  (  bnt  if  we  make  it  of  wrought  u^n,  and  npon  tha  coil  system — 
which,  I  contend,  affords  tlie  greateat  strength  for  a  given  weight  of  material  of  aqy 
method  which  ii  now  In  nte— I  antidpate  that  we  should  be  able  to  lednee  that 
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wolgfet  ta  ibinit  Ox  toni,  or  loBieaiiig  nndar.  Thii,  howenr,  ii  for  ■  iBiaoth-boTe. 
If  WB  naka  the  ^n  &  rifled  gnn,  tben  I  do  not  think  it  will  be  prndcot,  If  wb  are  to 
lUB  It  with  R  charga  of  SSlbi.  of  pondEr,  to  go  betow  eight  toai.  Altboagb  I  tnllf 
admit  ind  coDlend  thRt  the  rifle  fau  tmmeiue  Bdionligea  orer  the  iniaotb-bare,  the 
qneMion  ii,  wbether  the  hut;  can  afford  to  ceny  thit  iddltionel  odght  for  the  like  of 
abtniDiog  the  adTRntages  of  Tiding. 

Now  tiiig  qoeetlon  reqairet  to  be  coolidered  under  two  eipecti :  fint,  ai  regardl 
prewnt  ahips,  and,  Mcondlj,  ■•  regardi  future  ebipa.  A*  regsrda  preaent  thipg,  niiel 
■nenieem  to  beagreed  tbit  it  ia  not  posaible  to  carrj  broadaide  guna  mooh  heavier 
thma  the  preaent  6B-pounder  ;  or,  at  the  very  moat,  that  ail  tona  mnat  he  the  limit. 

It  ii  a  naulical  qaeatioD  purely ;  and  therefore  I  cannot  venture  to  give  an  opinion : 
I  can  only  adopt  their  dicti  npon  (be  subject,  and,  aasuming  them  to  be  correct,  I  do  not 
■ee  what  alternative  we  have,  but  to  make  that  gan  a  amooth  bore,  in  order  to  keep  it 
wilhiD  tbe  weight.  It  ia,  therefore,  aa  a  matter  of  neceaiitf,  not  as  a  matter  of  choice, 
that  1  think  thia  partlcDlir  gnn  ooght  to  be  made  a  amootb-bore.  As  regards  futnre 
afaipa,  tbe  caae  ma;  be  different,  becauae  I  believe  the  advantage  of  heavj  guna  on  the 
riSed  priuciple  will  In  fQtnre  be  ao  fully  recognieed,  that  the  conattnetlon  of  ehipa  will 
be  made  to  bend  to  the  neceasitiea  of  the  caae,  and  to  earrj  gnne  of  a  much  heavier 
calibre,  and  that  those  guna  will  be  rifled. 

I  will  now  endeavour  to  explain  why  it  is  that  a  rifled  gnu  mast  be  heavier  than 
■  iniooth-bore,  and,  for  this  purpoae,  I  will  direct  yonr  attention  to  the  longi- 
tudinal diagram  which  I  have  drawn  (aee  Plate  I.  fig.  II),  ahowing  Uie  tmre  of  ■ 
gun  of  9^  inches  in  diameter,  with  a  cartridge  conlslning  3S  Iba.  of  powder,  and 
meaearjng  in  length  IT  inchea,  and  bitiag  a  round  ahot  placed  before  it  weighing 
100  Iba.  Now,  if  1  were  to  rifle  that  aame  gnn,  and  aubstitnte  for  the  round  ahot  a 
rifled  shot  of  twice  the  weight,  then  it  mnat  be  clear  that  the  powder  having  a  greater 
mass  to  move,  the  gai  will  meet  with  a  greater  regiatance,  and  will  get  up  a  greater 
preaanre  behind  the  ahot,  and  it  will  be  necesiary  to  add  additional  atrenKth  to  reeiat 
that  extra  ttrain  upon  the  gnu.  But  it  may  be  eaid  that  we  caunot  oppoae  a  greater 
reaisCance  to  the  shot,  and  thereby  get  up  a  greater  preiaure,  without  impreaaing 
apon  the  ibot  a  greater  amount  of  work,  and  thia  I  am  quite  prepared  to  admit.  I 
believe  that,  !f  the  boree  be  the  same,  that  if  the  powder  can  expand  to  tbe  tame 
limit  before  It  escapes  into  the  air,  there  ia  a  greater   quantity   of  work — a   greater 

fower  of  Inflicting  damage — reaideut  in  the  heavier  riSed  projectile  than  in  tbe  lighter 
OO-lb.  shot.  But  it  la,  nevertbeleai,  equally  neceaaary  that  we  ahonld  add  strength 
to  that  gnn,  and,  in  adding  atrength,  we  most  neceaaarily  add  weight  in  larger  pro- 
portion,  beniuae  we  can  only  add  the  material  to  the  exterior  of  the  gun,  and  every 
additional  layer  that  we  apply  beiog  of  a  larger  circumfereDCe,  involves  an  addi< 
tional  weight  more  than  proportionate  to  the  Increase  of  atrength  ;  therefore  it  is  that, 
in  making  that  gun  of  sufficient  strength,  we  make  it  heavier  than  is  equivalent  lo  its 
greater  atrength. 

But  it  may  be  aaid,  why  not  keep  the  weight  of  the  ahot  the  aame,  and  reduce  the 
bore,  so  ai  to  enable  tbe  same  proportiona  to  be  retained.  Now,  We  will  try  that 
alternative ;  and  here  we  have  it  repreaented.  I  have  in  thia  case  taken  the  bora 
at  Ti  inchea,  which,  1  believe,  is  approximately  oorrect  for  a  round  shot  of  50  lbs.  (See 
fig.  12.)  In  tbia  case,  by  making  the  projectile  of  the  same  proportion  aa  In  tbe 
other  case,  we  make  Its  weight  lOOiba.,  or  the  aame  aa  tlie  apbere  in  tbe  other  ease. 
Now,  to  apply  the  same  cartridge — the  same  quantity  of  powder — becauae  that  ia  the 
condition, — the  area  of  the  bore  being  only  one-half  what  it  wet  before,  it  ia  neeessaiT 
to  make  die  cartridge  twice  the  length,  aa  represented  here.  Hence,  therefore,  although 
the  circumfereutlal  area  exposed  to  tlie  preasnre  of  the  powder  is  diminished  in  the 
proportion  of  Tito  9{,  yet  the  longitudinal  xurfsce  ia  iocreaaed  in  the  proportian  of 
two  to  one ;  and,  consequently,  we  have  a  far  greater  lurface  eipoaed  to  the  preiiure 
of  tbe  gal  at  the  flrat  inatant  Of  ignition  in  the  one  caie  than  we  bave  in  the  other. 
Tbe  atrength  of  the  gun  moat  therefore  l>e  condnaed  further  forward.  But  not  only 
that,  after  the  ahot  of  the  amaller  bore  has  travelled  through  once  tbe  length  of  its 
cartridge,  the  length  of  bore  filled  by  the  gaa  will  be  twice  34  inahea,  or  68  iachet; 
whereas,  when  the  other  baa  travelled  through  once  tbe  length  of  the  cartridge,  eo  aa  to 
give  double  capacity  for  tbe  powder  behind,  it  will  only  bave  travelled  34  inchea  ;  and 
therefore  we  mnat  bring  forward  the  corresponding  strength  of  the  gaa  in  the  tnie 
caae  to  ES  Inches,  and  only  to  34  inches  In  the  other  case.  It  is  clear,  Unrefoit, 
that  we  s^  Botbiiig  by  rednoiDf  the  bore,  bnt  ndwr  tlu  contmy. 
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Then  ther*  ii  ■nnther  conddcntion.  In  ordn  to  gat  Dw  hum  dntj  oat  of  the  gu 
{irodneed  by  tbi  ptnrdBr,  we  molt  *llord  it  the  mmb  muiiber  of  expaniioiu.  Soppoae 
the  b*rrel  to  be  max  tlmai  the  length  of  the  cartridge,  which  would  nulie  it  ^t  119 
inohei.  In  that  cue  we  gtt  in  the  larger  bore  leTca  expinsioDa  of  the  gu,  and  tben,  at 
the  end  of  that,  it  eacspei  into  tbe  atmosphere.  Bat,  anppoaing  we  make  the  oUier 
only  Che  ume  length,  we  shall  thea  onlf  get  three -and-a-hair  eipaiuiona;  and,  eonie- 
quentlj,  we  do  not  get  the  lame  duty  out  of  tbe  powder.  It  ii  neceuary,  therefoie,  with 
the  imall-bore  gaa,  In  order  to  malie  it  equally  efficaciaDt  in  tliat  reapect,  to  double 
the  length  of  the  barrel ;  therefore  we  moat  either  aacrifice  effidency ,  or  wa  moat  make 
the  gun  Inordinately  long  and  inordinately  heavy.  Haw,  if  we  could  make  a  rifle  abot 
of  (ha  Nune  weight  la  the  iphere,  then  we  aboold  aToid  thia  difficulty.  But,  if  we  do 
ao,  we,  in  point  of  ttct,  gain  very  little  adTantage  OTer  the  round- abot.  It  is 
only  hj  the  elongation  of  the  projectile  that  we  gain  the  adTantagea  which  are  doe 
to  rifling. 

Another  altematiiela  to  rifle  theKDn,and  to  nae  the  high  charge  only  with  tbe  round 
ahot.  It  ia  moet  important  to  preterre  the  advantage  which  the  rifling  gives  in  rt^ard 
to  abell,  far  which  a  reduced  charge  might  be  aaed :  Uiat  ii  to  aay,  we  ationld  have  it 
as  a  Hfled  gun  fired  with  a  lower  cbargs,  and  aa  a  amooth-bore  gnn  with  a  tiigher  (diarge. 
The  only  queatjon  relating  to  thia  ti  the  praeticabiJity  of  niing  ronnd  ahot  with  a 
groored  gnn.  There  la  much  to  apprehend  on  that  groand,  beoanie.  enn  withont 
any  grooTea  at  all,  wa  find,  by  niing  theae  extremely  heavy  charge*  then  i*  *  ten- 
dency to  indent  the  gnnj  and  any  ayatem  of  grooving  would  materially  increaae  that 
tendency.  It  remains  to  be  proved,  however,  whether  by  niing  taioU,  that  can 
be  obviated.  If  it  could,  it  would  probably  he  the  best  way  oat  of  the  difllcnlty  to 
have  your  gun  only  anfficiently  strong  and  only  anfliciently  heavy  to  be  enabled  to 
uae  it  with  Ue  full  charge,  oa  a  round-sbot  gau,  and  to  use  it  for  throwing  ahella  of 
greater  wei^t  and  large  capacity  with  a  reduced  charge. 

Captain  Fiihboume  adverted  to  a  few  additional  topics,  which  I  thinll  I  may  very 
qnickly  pasa  over,  aa  I  feel  I  have  already  occupied  much  of  your  time.  Ia  the  first 
place,  he  repreaented  the  trajectory  of  the  GB-pouader  roond  ahot,  as  greatly  saperior  at 
amill  elevationi  to  the  trajectory  of  the  llO-poonder  ahot.  There  ia  a  diagram  hwe 
(Plate  I.  fig.  13),  which  ahows  the  effect  of  s  shot  from  a  trajectory  passing  high  over 
tbe  top  of  a  ahip,  while  another  either  strikes  the  ship,  or  ia  very  cloae  upon  it.  Kow, 
clearly,  this  la  a  very  dittinct  way  of  showing  the  eflect ;  but  it  mnat  not  be  aapptued 
that  theae  are  tbe  correct  delioeationa  of  the  two  trajectoriea.  The  difference  between 
the  trajectory  of  the  1 10-pounder  and  the  6B-pounder,  even  at  very  low  angles,  ia  ex- 
ceedingly amali — very  amall  indeed — nothing  to  be  compared  to  what  it  is  repreaented 
here  ;  and  at  longer  rangea  the  difference  ia  greater  in  favour  of  the  rifled  gun. 

Another  point  which  Captain  Fiihboume  took  was  the  atraightneaa  of  the  ricochet 
obtained  by  the  round-ehot  gnn.  No  douht  upon  perfectly  smooth  water,  the  roand 
ahot  does  ricochet  atraighter  than  the  rifled  ihot,  althoagh  when  the  angle  is  very 
low,  even  the  rifle  ahot  ricochet  very  atralght.  Bnt  npon  an  undulating  aurface,  auch  oa 
you  mnat  almost  invariably  have  at  sea,  tbe  ricochet,  whether  it  be  tritii  the  round  ahot 
or  with  the  rifled  shot,  ia  exceedingly  irild;  therefore  I  do  not  think  that  amoants  to 

Caplaio  Fiahhonrne  criUeiied  the  coil  ayatem  of  conatrnction.  He  referred  to  a 
diagram  (Plate  1.  fig.  2),  and  pointed  oat  varlona  overUppings.  He  atated  that  it 
mnat  necessarily  happen  thatitwoald  draw  asunder,  and  disintegrate  in  placea,  and 
so  on.  However,  all  that  ia  met  by  the  fact  that  it  doea  not  take  place ;  and  J  think 
I  need  not  argne  tbe  question  further. 

Well,  he  objecta  to  hreech^loBderB.  All  I  aay  Is,  that  breech-loeding  haa  ita  advantagea. 
The  moat  conapicnoua  of  those  advantages  are,  that  yon  are  enabled  to  use  a  long 
powerful  gan  in  ahipa  of  amall  beam.  If  yon  uae  moiile-loadera  you'muat  ran  them 
in-board,  and  to  do  that  yon  require  a  great  breadth  of  heam  ;  conaeqneally  the  arnu- 
ment  of  narrow  ahipa  ia  limited  to  abort  gnua.  In  addition  to  that,  you  expose  your  men 
at  the  ports. 

I  think  the  only  additional  point  I  need  advert  to  la,  that  Captain  nshboome 
attaches  great  importance  to  a  dimination  of  windage  in  tbe  round-thot  gan,  and  he  pro- 
dncea  here  a  table  (see  Table  E),  the  correctnesa  of  which,  althongh  he  prodncea  hi* 
aothority,  ia  glaringly  wrong.  Here  is  a  difference  of  windage  I  There  ia  '025  in  that 
case  ;  end  here  you  irill  see  '170  ;  a  difference  of  windage,  which  ia  scarcely  more  than 
we  haveiu  our  33-poander9 :  the  range  in  one  caic  is  represented  u  2BB  yards,  and  in 
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tbs  otber  u  &2  jui*.    EiBrybody  thit  ii  in  tha  Uut  jl^rea  oosTariant  with  theie 
nutterB  Icdowb  tbit  that  oODDt  be. 

1  do  not  know  tbat  I  bne  aajtblng  mon  to  Niy,  unlra ■  it  be  to  recapitulate  tbat  mj 
Tiewa  Bie  all  in  favoaiof  rifled  ordaance.  1  am  pnfectlr  aatisSed  that  tha  fatnre  gnn  of 
the  uav;  will  be  a  rifled  gua.  Bnt,  Uking  thingi  as  thej  are,  andloolciag  Co  the  neceuit; 
of  accommodiitiag  weighU  and  so  forth  to  eiiating  shipa,  I  think  thera  ia  b  gtrong  caiB 
nude  out  for  the  lUe  of  ■mooCh-borea  aa  broa^ide  gnna,  for  the  ipedol  purpoie  of 
gnppUiig  with  iroD-plated  tbipa. 

The  CnAiRUAN  :  Will  jaa  aUow  ma  to  uk,  Sir  William  Armatrong,  whether  jon 
tbink  there  will  Im  little  difScnltr  in  making  rifles  to  bear  chargea  of  the  proportioa  of 
one-fourth  inatcad  of  one-eigbth  the  weight  of  the  projectile  ? 

Sir  Willi*!!  Abjibtbonq  :  I  think  there  will  ha  great  difflenltj.  It  ia  onlj-  necea- 
lary  to  look  to  thatdiagrim  (Plate  I,  flga.  II,  12),  and  see  what  ovtridgea  yon  would 
require.     In  one  case  jon  would  reqnirt  a  cartridge  twica  the  length  of  the  otber. 

Admiral  Sir  Fbidirick  Out  :  I  (bould  like  to  aik  one  qaeatien.  Would  there  be 
■nj  difficattj  in  coating  a  spherical  shot  with  lead,  the  lame  aa  an  elongated  ahot,  la  aa 
to  uae  it  without  an;  danger  to  the  bore  ? 

Sir  Wu.  Abubtrono  ;  There  would  be  do  difficulty  in  attaching  linc  Bolder,  by  Mr. 
fiaahley  Britten*a  plan  t  but  1  do  not  Tcry  clearly  see  tlie  object  that  would  be  attained 
by  it. 

Sir  Fbbdxuce  Grbt  :  I  waa  alluding  to  what  jou  laid  in  reference  to  naing  the 
tpberioal  shot  or  the  elongated  ahell. 

Sir  Wh.  Abhstsono  ;  To  afoid  indentatiou  ? 

Sir  Fbbdbrick  Gb.ki  :  To  aioid  injury  to  the  rifling  :  whether  yon  could  not  avoid 
iajory  to  the  rifling  with  a  spherical  shot  ? 
Sir  Wu.  Abustbono  :  Ob,  yea  ;  it  ia  quite  feaaible  to  coat  the  ronnd  ihot. 
Colonel  WtLiOBD  :  If  I  may  be  permitted,  I  ahonld  like  to  ask  Sir  Wm.  Armatrong 
a  question.  I  beg  to  aak  if  he  has  directed  hia  ^Ceution  to  the  effect  of  the  recoil  in 
Eieary  gons,  with  a  charge  of  SSlha.  of  powder  ?  The  present  68-pouDder  ie  nther  a 
litely  gun  when  Jt  is  fired.  Etcq  now  the  recoil  ia  in  the  proportian  of  1  to  33, 
Tbereibre  it  strikes  my  mind,  ai  a  practical  man,  the  difficulty  might  aiiae  in  maoaging 
the  recoil  of  ao  Ught  a  gun  with  lo  heafy  a  shot  and  so  powerful  a  charge. 

Sir  Wu.  Aeustbonq:  I  have  considered  that  subject  a  good  deal )  and  I  bane  cer- 
tainly arrired  at  the  concliuiDQ  that,  by  a  proper  syatem  of  compressers,  you  con 
control  the  recoil.  I  do  not  think  it  will  be  easy  to  reduce  the  weight  below  tbat 
limit  j  but  that,  again,  constitutes  one  of  the  difficulCiea  of  using  rifled  guua  with  tboae 
high  chargea  and  beiTy  shot,  because  the  recoil  is  much  more  affeeted  ^  weight  of  shot 
than  by  Telocity.  The  work  impressed  upon  the  shot,  ia  in  the  ratio  of  the  gqoare  of 
the  velocity  multiplied  into  the  wei^C  ;  bat  the  recoil  of  the  gun  Is  in  the  direct  pro- 
portion of  the  weight  of  the  shot,  and  not  of  the  velocity  (  and,  therefore,  the  recoil 
would  be  more  severe  in  the  rifled  gun  than  it  would  be  in  the  other.  And,  conaeqnently, 
that  ia  an  additional  reason  for  adding  to  the  weight  of  the  rifled  gun. 
Colonel  WiLFOSD  :  Tbe  necessity,  in  fact  ? 
Sir  Wu.  Abustronq  :  Yea. 

Mr.  Cbableb  Lahcabtbb  :  The  question  tbat  haa  been  so  ably  brought  before  the 
notice  of  the  meeting  h;  Captain  Fisbboume,  ia  without  doubt  one  of  very  great  im- 
portaace,  and  to  it,  1  am  sure,  the  energies  of  the  mental  powera  of  the  many  dis- 
tinguisbed  gentlemen  rooad  the  room  will  be  devoted  with  much  anxiety.  On  tbe  last 
occasion  our  noble  Chairman  alluded  to  a  state  of  doubt  and  unoertaiaty,  which  thoae  in 
power  and  the  profesuon  generally  felt  in  reference  to  the  great  question  of  the  rifle 
gun  for  the  service  ;  and  he  alladed  in  terse  and  proper  terms  to  the  question  as  to 
wliether  it  ahoold  be  of  cast  iron  or  of  wrought  iron,  or  whether  a  eompoond  of  both 
cast  and  wrought  iron.  It  was  a  question  on  which  he  eipresaed  doubt  and  uncertainty, 
and  one  tbat  required  elimination  and  careful  argument, in  order  that  the  true  priaciples 
upon  which  our  naval  gun  should  be  constructed  migbt  be  placed  in  an  inlell^ble  and 
proper  form,  for  the  determination  of  those  who  bold  authority  in  the  country.  With 
that  view,  perhaps,  it  maybe  as  well  if  I  endeavour  to  take  the  matter  up,  and  to  eipresa, 
aa  br  aa  in  me  ues,  mj  butuhle  opinion  aa  to  the  merits  of  the  various  methods  of  con- 
structing naval  guns,  and  perhapa  lo  ahow  some  few  points  about  it,  to  tbe  notice  of  tbe 
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ordonwa,  Sir  WiUim  Arautnmf  «<  v*  **T  mmOh,  <bt  the  tait  •drntraUa  *iid 
perfect  raccimen  of  a  wroaght-iroD  gon  he  hu  praentwi  to  the  BriHih  pnbHe,  Ae  ha 
M  legudi  the  qaeMdim  of  mauk-loaden,  I  think  II  mij  be  held  u  decidad,  that  a  ^a 
of  larpuiiDB  atrengtb  sad  woodttfal  Badkinictl  eiecalion  hu  been  produoed  by  that 
gentitpun,  mA  to  Um  we  owe  mnch.  The  qoeitioa  of  the  inperlorilf  of  wrought  Iron 
gnni  for  field  pnrpoiei,  I  tblak,  am  scircclj  idmlt  of  i  doDbC  The  laperlor  ligfatneas 
vhioh  it  i«  poeiible  (o  gire  to^  thew  funs  aCord*  -wtij  great  end  graire  argDmenti  in 
their  [sToar.  1  am  not  DQir,  gentlemen,  taacbiag  npoii  tbe  qoeation  of  breech-loaders 
■t  al],  bat  merely  npoa  the  qneatian  of  the  me  of  wrought -Iron  for  the  pnrpoBea  of 
■rtiller;.  In  naval  gnna  anothn  qneatian  comei  into  play,  whioh  was  tctj  properiir 
touched  upon  by  Sir  William,  and  that  ia,  the  weight  of  tbe  gun*.  Now,  when 
wrought-iron  guaa  were  flnt  manufactured  fat  tbe  purpoie  of  naval  gang,  I  think  it 
will  be  within  the  remcmbranc*  of  manjr  of  the  gentlemen  wba  mrroDTid  me,  that  It 
was  propoaed  to  make  those  guns  irerj  conaiderablj  lighter  than  the  proportion  hereto- 
fore held  at  decirable  in  reference  to  cait-lran  gnna.  The  proportion  of  the  cut-iron 
96>owt.  gnn,  of  which  so  midh  has  bean  said,  is  ioBething  in  tbe  ratio  of  ISS'G  to  I, 
to  the  unit  of  the  projectile,  and  the  wrought-iron  gnn  flnt  Introdneed  as  a  natal  guB 
was  Terj  little  more  than  half  of  that  ratio  in  proportion  to  the  Bnit  of  tbe  projectile ; 
tberefore  of  necessitr  limiting  tbe  initial  veladt;  that  can  b;  an;  possibility  be  givoi 
to  tbe  projectile,  hsTing  regard  to  the  proper  conaervation  of  the  caniageB.  Gradually, 
■s  experience  has  progressed,  tbe  weight  of  tbe  wroaght  iron  haa  steadilj  gone  up  ;  that 
which  wai  65  cwt.  is  now  85  cwt,  and  perhaps  it  will  be  found  dedrable  to  make  it 
mare ;  therefore,  we  come  to  tbe  rery  tangible  proposition  t  a  giten  weight  being 
absolntely  necessary  where  a  giien  weight  of  projectile  la  ta  be  projected  with  a  Ugh 
velocity,  are  we  to  be  confined  to  wronght  iron  ?  Is  it  true  that  wroaght  iron  is  the 
only  material  ?  Is  it  true  that  a  very  beanttfol  mecbinioal  gpecimen  of  engineering,  to 
be  prodoeed  at  a  very  lai^  price,  is  the  only  material,  or  is  It  possible,  by  lome  olber 
adaptation  ot,  or  combination  of,  other  materials,  to  yield  an  equivalent  result — bearing 
in  mind  you  have  to  deal  with  a  certain  flied  weight,  below  which  yon  cannet  go  ? 
Assuming  that  proposition  to  be  a  somewhat  intelligible  propositiaiq  and  bearing  in 
mind  that  one  important  point  in  reference  to  the  present  conatmctfon  of  wrought. 
iron  guns  has  TH>t  been  toucbed  upon,  and  that  is  this,  that  they  mnst  be  not  only  fired 
fr»m,  hut  fired  at,  in  actnal  warfare,  I  think  that  that  must  not  be  lost  aight  of  in 
taking  into  consideration  the  CDnitmetioa  of  the  present  wrrmght-iron  gun.  Guns  will 
•ometimei  be  hit,  you  know,  gentlemen,  inaotlon;  and  if  gnns  are  hit  on  the  mnzzle  that 
are  rather  Ibin  and  bnilt-up  with  several  layers,  tlwy  are  open  perhaps  to  grave  objec- 
tions, whlcii  I  need  not  explain  to  practical  men.  Bnt  it  ia  practically  obvioaa  that 
wroaght  iron  will  indent,  and  that,  being  indented,  If  it  were  a  mnzzle-loading  gun  yon 
could  not  load  the  gun  again.  I  mean,  suppoiing  a  three-pound  grape  shot  at  1(>0  yards, 
taeh  aa  ia  used  in  a  naval  action,  itrack  it,  It  would  he  a  serioua  question  whether  the 
gaa  would  not  be  aubject  to  rnpture.  Now,  cast-iron  does  not  indent  In  that  way. 
Yon  will  Bce  in  the  Arsenal  at  Woolwich  several  guna  that  have  anlTered  very  aatcrely 
at  Sebastopol.  from  being  atrack  at  the  mazzle,  and  have  been  fired  very  repeatedly 
afterwards,  and  are  still  fit  to  do  a  little  more  service,  although  they  are  of  cast  iron. 
Therefore,  I  aay,  without  condemning  the  use  of  wroaght  iron,  and  without  at  all 
interfering  or  wiabing  to  detract  from  the  valne  of  wroaght  iron  aa  Che  means  of 
securing  an  enormous  amount  of  endurance  in  a  naval  gnn,  that  it  is  worth  while  to 
consider,  to  pause,  to  deliberata,  and  see  whether  there  is  not  some  hope  of  being  able 
to  render  cast  iron  a  atilL  available  agent  for  naval  purposes  at  tbe  present  day,  when 
htgb  velocities  are  so  exceedingly  eaaantial,  when  the  cast  iron  ia  fortified  by  a  proper 
q>plication  of  wroaght  iron  on  iti  exterior  surface.  With  that  view,  with  your  per- 
mission, gentlemen,  1  will,  with  the  aid  of  the  many  diegrama  here,  endeavour  to  point 
oat  wbat  has  taken  place  in  reference  to  this  qaeation  of  the  possibility  of  atrengtb- 
eoing  caat-iron  guns,  hoping  that  what  I  may  have  to  say,  may  elicit  acme  discussion, 
tone  etpreasions  from  the  many  distingnished  officers  round  the  chdr,  and  that  it  may 
Mslst  the  aBtborities  in  arriving  at  a  tangible  decision  in  regard  to  the  matter. 

Early  in  Oetober,  1859,  I  had  tbe  honour  of  aubmltting  to  (be  Secretary  of  Stat« 
for  War  a  propositioQ  in  reference  to  the  strengthening  of  cast-iron  guns  (liat  appeared 
to  bear  some  new  and  pecnliar  batorea.  As  yoa  >ee  rotud  the  theatre,  gentlemen, 
there  are  many  speeimena  of  rarions  melhoda  of  strengthening  cast-iron  guns,  some  in 
MO  by  the  Spaniatda,  aone  by  th*  French,  and  othera  that  have  been  tried  in  variona 
f»M  Boder  Dm  wmfvMmitmat  of  tbrt  mf  aUt  body  of  ARtofidAed  ofieen  wltb 


i,z.dbvG00glc 


BEST  ADAPTED  FOB  NATAX.  WABFABB.        156 

iriiom  I  hire  baen  In  contact  tn  m  muiy  yean,  ths  Ordnanoa  Select  ConuHtee  it 
Woolwich,  ukI  who  line  given  mach  time,  Kfeit  Btteotlai],  iiul  their  moit  eunett 
cnde&Toan  to  the  elimination  of  tfaie  mitter.  The  out-iron  f  on,  I  need  not  obMire, 
hai  been  the  aubject  of  mnnj  experimenti  in  regard  to  the  poislbllity  of  Btrengthening 
the  cut  iron  In  pladng  on  its  peri pberj  wrooght-lroo,  in  the  "hape  ofringi  of  Tirious 
thicknesKs  uiil  Toriotu  forms.  A  dEstlngaiihed  American  gentleman,  mentioned  hj 
CepUin  Blakelr,  Mr.  Tresdirell,  snd  Ceptgin  Blskely,  Mr.  Hugbea,  and  nacj  other 
gentlemen,  bsTe  deroted  mncb  care,  time,  and  attention  to  the  matter,  and  from  time 
to  time  many  experiments  have  taken  place  at  Wootwich,  and,  I  beiiere.  In  the  coarse 
of  the  experiments,  some  10,(H)0i.  of  pablie  money  was  expended  to  see  if  it  was 
pmsible  to  prodace  a  strengthened  cast-iron  gun.  Bat  nntil  October,  1BS9,  the  whole 
of  those  dperimenta  went  to  this  fact,  that  the  gnu  was  tnrned  more  or  leas  cjliodrical 
on  ita  exterior  sarfece,  and  hoops,  mors  or  leaa  thick,  of  wroaght  iron,  were  csrefnll* 
bored,  heated,  and  ahmsk  on  to  the  exterior  of  the  gun,  bnt  withoat  any  regard — T 
beg  jon  will  bear  with  ma  ia  tbia  particnlar — to  the  longitadinal  strain  that  resnlts 
to  the  gnn  npon  the  combastian  of  the  powder ;  that  is,  the  powder  acting  in  all 
directions  alike,  acting  on  the  rear  end  of  the  gun  aa  well  as  on  the  aide  of  Uie  gun. 
If  yon  leaTC  the  end  of  the  gan  in  its  normal  atate,  and  merely  depend  on  the  tenaiie 
strength  of  so  many  inches  of  esst-iron,  of  eoaree  it  ia  bo  nee  strengthening  It  on 
the  periphery  of  the  gun,  and  that  gun  will  bartt  as  nearly  aa  poasible  in  the  aame 
time  as  if  it  were  wholly  of  csat  iron.  That  was  the  resnlt  of  these  experimenta,  and  so 
much  10,  that,  in  the  resnlts  at  the  proof-hntt  at  Woolwich  Arsenal,  gons  hunt  after  51 
ronnds  of  destmctiTC  proof. 

Now  the  propoaitiona  broaght  to  the  notice  of  the  Select  Committee  on  that  oceaaloa 
embraced  anotber  principle.  Ia  It  not  possible,  the  normal  end  of  the  gna  being  in  the 
normal  condition  of  cast-iron,  deficient  in  tenaiie  strength,  by  enreloping  the  breech 
end  of  the  gun  in  some  degree,  so  to  braee  and  truss  the  gun  together,  that  it  will 
snitain  a  Tcry  mnch  more  seyere  proof?  Efforts  were  msde  in  that  direction,  and  a 
gan  waa  prepared  in  which  the  rear  end  of  the  gan  was  turned  down  a*er  an  inch  and  a 
half  on  the  poaterior  quarter,  and  a  longitudinal  tmss  was-fitted  on  orer  it,  in  this  way 
esTcloping  the  ends  an  inch  and  a  half,  and  completely  embracing  tbegnn  ;  the  wrought- 
iron  hoops  bdne  then  shrunk  on  over  the  longitudinal  troai.  A  very  remarkable  result 
«aa  giren  by  uia  experiment.  The  gun  Immediatelj  went  ap  In  scale  of  strength 
nnder  the  same  coaditioa  of  ten  pounds  of  powder,  the  onit  of  priijectile  of  a  at- 
ponnder,  and  so  on,  incrCBaing  every  ten  rounds  one  unit ;  it  went  up  to  Bl  ronnda 
ioatead  of  51.  I  confess  to  be  a  belieTer  in  figarea ;  if  mathematical  foimnla  mean 
anything,  snd  if  supporting  the  periphery  of  the  gan  for  1|  inches  does  really  pre, 
wbich  this  gnu  really  did  give,  31  ronnds  of  destracUve  proof,  plus  any  other  ;  then,  if 
you  believe  Hart's  formnla,  I  think  yon  will  find  that  if  the  whole  rear  end  of  the  gun 
conld  be  cnt  off,  and  if,  ioatead  of  merely  anpporting  the  rear  end  of  the  gun  for  It 
ineh  longitudinally,  yon  support  the  whole  of  the  rear  end  of  the  gun  by  a  solid 
case  of  wrougbt  iron,  and  transfer  the  longitadinal  or  tenaiie  strain  on  to  the  wrought, 
iron  jacket,  yon  have  done  a  great  thing.  (See  Plate  I.  fig.  5.)  I  beHcve  yon 
will  get  from  a  caat-iron  gun  strength ened  in  thst  way,  everything  that  you  can  get 
from  a  gun  for  the  naval  service.  That  is  my  impression  ;  I  msy  be  in  error ;  I 
tbink  there  is  reason  on  the  aide  of  the  proportion.  It  wai  argned  caicfally  before 
the  Select  Committee  of  Woolnich  ;  they  gave  it  thdr  most  serioos  deliberation,  and 
we  have  reason  to  believe  that  they  thought  that,  considering  the  fact  that  :£IO,000  had 
already  been  expended  on  eiperiments,  and  at  the  propoiition  itself  was  novel  end 
promised  great  resnlts,  it  was  desirable  that  it  ihould  be  tried.  I  have  reason  to  believe 
it  was  so  reported  by  those  gentlemen,  and  I  gravely  regret  it  was  not  thought  desirable 
to  try  it  by  those  who  held  the  higher  authority — of  course  for  the  best  possible  reasons 
which  I  cannot  enter  into  now.  The  proposition,  as  it  now  stands,  is  a  propositiOD  that 
holds  ont  every  probability  of  success,  at  far  ai  it  is  possible,  by  mathematicai  de- 
dnctiOTi.  to  assign  a  reason  and  a  cause.  I  believe  that  it  would  be  successfal  i  but 
stiU  it  has  been  deemed  not  proper  to  try  It,  and  so  It  has  not  been  tried.  That  is 
precisely  the  condiiion  st  the  present  moment.  I  triib  it  were  to  be  decided  otherwise, 
and  I  hope  yet  to  see,  for  the  interests  of  science,  and  for  the  definitive  settlement  of 
ft  qnestiDD  of  so  much  interest,  that  point,  which  I  still  hold  to  be  very  iDteresting 
indeed,  shoald  be  tested  In  ■  proper  way  by  the  proper  aathoritiei. 

Having  so  far  brought  to  yonr  notice  the  diffitrent  points  that  occmved  with  reference 
to  tlie  itrnqiUKaiiv  of  east-lrmi  oidnaaco,  I  will  mw  pan  on  by  a  »Mt  of  bfliuitlon  to 
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our  old  friend  Uis  cut-iraa  ordnanoe.  And  I  w]>b  to  mention  thst  tnbjeet  in  order  to 
elacidate  uid  bring  before  Toac  notice  lome  yery  intereiting  triali  thit  i>eie  commanded 
by  tbe  late  lamented  Lord  Herbert  Tbat  wai  tbe  qneation  of  the  proper  mode  of 
rifling  tbe  cast-iron  gun  of  the  aerrice.  We  know  that,  aa  far  as  ragarda  timber 
veaiela,  the  cait-iion  gan  of  the  urrice  wai  capable  of  rendering,  when  rifled,  or 
even  unrified,  Tery  great  and  efficient  aenice  in  the  defence  of  the  conntTf,  and  it  wan 
thought  at  tbe  time,  that  if  it  were  posiible  to  determine  once  and  for  eiet  whether  the 
gun  woQid  bear  the  procesa  of  rifling,  beyond  qoestion  and  bejond  caiil  it  would  be 
information  to  tbe  anthoritiea  ;  and  at  any  rate  it  would  determine  what  method  or 
lystem  of  rifling,  whether  applied  to  caat  or  wrongbt  iron,  would  gire  the  moat  tatia- 
fiujtorj  reanlta  under  all  the  contingenciea  of  the  aerrice.  With  that  yiew,  lome  aeyen  or 
^ht  gentlemen — the  namei  are  all  placed  here — were  colled  apan  by  the  War  Depart- 
mant  to  contribute  their  plant  and  gire  their  advice,  and  to  state  their  reaiona,  and  to 
give  their  opiniooa,  aa  to  the  beat  methoda  of  cutting  the  interior  form  of  tbe  cast-iron 
service  gun  in  the  most  adTaDtageona  way,  in  their  impreaaion,  for  the  public  service. 
Now,  thoae  triala  are  nearly  completed,  I  may  say  cooclnded.  1  do  not  wiah,  it  would 
ill  become  me,  to  criticise  tbe  plans  of  so  many  gentlemen  who  have  devoted  their  tins 
and  attention,  and  who,  donbtleia,  are  of  opinion  that  their  plana  are  preferable  to 
othera.  I  do  not  propoie  to  criticise  the  variont  forma  of  groove,  but  merely  to  give 
the  reanlta  at  they  have  occurred  as  a  fact.  I  have  no  doubt  that  many  gentlemen  will 
follow  me  who  will  advocate  their  own  particular  form,  and  will  give  good  reatona  for 
your  consideration ;  but,  having  to  deal  only  with  the  bets  of  the  matter  and  the 
resalts  of  the  trial,  I  think  it  ia  kcoorae  open  to  do  cavil,  and  will  simply  tie  for  the 
information  of  the  meeting. 

The  figures  on  theae  diagrams  are  all  strietly  correct,  giving  the  weight  of  the  abell, 
the  nnmber  of  grooves,  the  turn  of  rifling,  the  weight  of  the  powder  employed — every 
particnlar.  1  will  not  pledge  myself  to  precise  accuracy  ;  there  may  be  some  trifling 
decimal  as  to  the  depth  of  the  particnlar  scale  to  which  they  are  drawn  )  bnC  atill,  for 
all  tangible  purposes,  the  shape  of  the  groove,  the  length  of  the  prgjeistile,  are  pre- 
served with  fidelity.  Some  are  lead-covered  projectiles,  tome  with  the  zinc  represent 
Sir  William  Armstrong's  ibnnt  plan,  some  are  grooves  with  iron  fitted  into  them,  and 
others  have  no  groovei  or  aoything  of  the  kind.  Now,  it  appears,  without  specifically 
relating  which  particular  plan  may  be  referred  to,  that  some  fonr  or  Ave  gunt  on  par- 
ticular plana  had  a  tendency  to  burst,  and  do  invariably  burst  before  the  50th  roond, 
some  invariably  burst  before  the  20th  round,  some  went  on  to  the  300th  round  and 
burst,  and  others  now  stand  having  fired  1,000  rounds,  and  are  atill  in  a  perfect  con- 
dition. Ilerefore,  without  particularising,  or  without  adverting  to  tbe  particuhr  plana 
that  have  atood  1,000  ronnds,  or  that  bunt  at  the  300  rounda,  1  think  it  may  be  Uken 
aa  a  datum  that  caimot  ba  disputed,  that  if,  with  a  certain  standard  of  value  which  we 
may  term  the  32-poundBr  gun,  it  is  proved  that  not  merely  one  or  two,  but  three,  four, 
and  five  guns  of  a  particular  description  burst  before  the  50th  round,  and  that  some 
three  or  four  rounds  of  a  particular  description  burst  nnder  £00  rounds,  and  tbat  of 
another  description  two  guns  bnrst  at  300  rounds  ;  and  on  the  other  hand,  that  gnna  of 
a  particular  deacriptiou  stand  1,000  roonds,  there  is  good  gronnd  for  those  who  have  the 
direction  of  these  matters  to  say,  and  reason  very  fairly  by  analogy,  that,  whatever  may 
be  tbe  reason,  this  particular  form  of  grooving  or  rifling  has  yielded  a  more  satisfactory 
result,  inasmoch  as  the  guns  have  resisted  to  a  much  greater  eilent  than  the  others. 
I  think  it  is  a  sound  ground  to  go  upon,  and  it  is  also  clear  aud  incontestable  that  if 
you  admit  the  premises  in  reference  to  the  caat-iron  guu  it  cannot  be  denied  tbat  the 
same  rule  is  applicable  in  leference  to  the  wrought  iron,  that  if  you  aay  yon  have  a 
better  result  with  the  cast-iron  that  it  will  be  also  led  to  apply  to  the  wrought  iron. 
But  I  may  be  permitted  to  mention  this,  that  a  moat  remarkable  bet  has  come  oat  in 
these  experiments,  and  that  is  this,  tbat  in  reference  to  the  lead-coated  projectile,  if  it  is 
put  on  evenly  aa  in  sonie  projectilea  in  a  thin  form,  and  yon  pass  one-eighth  of  tbe  weight 
of  projectile  as  a  charge,  the  lead  is  given  off  from  the  projectile  on  the  dischai^  of  the  gun 
in  the  shape  of  an  amber-coloured  cloud,  called  lead  fumes.  I  parpoted  showing  the 
experiment,  but,  unfortunately,  my  apparatus  became  broken ;  but  if  you  throw  lead  in« 
finely-divided  form  npon  an  intense  flame  it  is  given  off  in  fumes  at  once.  It  will  be  a 
pretty  experiment  for  a  lectnre-tabte,  bnt  still  it  hat  been  to  often  witnessed  by  gentle- 
men who  have  seen  the  lead  prqjectilea  fired,  that  It  is  scarcely  worth  while  repeating  it 
before  the  profeuional  part  of  tiie  audience ;  and,  fiirtbennare,  it  is  known  that,  if 
you  exceed  a  charge  of  one-eighth,  uid  go  to  the  charge  of  one-fonrth,  you  are  tbea 
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eipofled  to  another  lonrce  of  iDcoimiiieiicB,  the  paiitiTC  meltiDg  and  mnainiiig  of  the 
lead  in  theboreofthegoD;  tiiatii  thereaultof  flieexpeiimeDtatShoeharjneu  allDded 
tobj  Col.  Lefrof.  If,  on  the  other  hand,  the  lead  la  put  on  thickly  lod  mechenicall;, 
as  in  anotlier  description  of  projectile,  and  joo  go  befond  the  tenth  of  weight  in 
the  charge  of  powder,  u  la  prored  b;  a  great  camber  of  elaborate  and  practical 
etperimentj  at  Shoeborynesa,  the  caat-iron  gnn  bnraca;  that  ia  abaolate,  there  ia  no 
eacapa  from  it,  because  it  appliea  to  all  modes  of  rifing  in  which  the  lead-coated 
prcgeotile  ia  nted.  If,  on  the  other  hand,  yon  lit  into  a  groove,  of  whatever  form  jon 
like,  an  iron  contoar  oa  the  outaide  of  the  abell,  or  thla  kind  of  thing,  or  anything  of 
that  kind  (pointiDg),  after  a  certain  Dumber  of  ronnda  the  edgea  of  the  grooTea  crush, 
and  immediately  on  the  onubing  of  the  edge  of  the  groorea,  the  bunting  of  the  gun 
followB  aa  matter  of  course.  So  that  these  eipeiiments  with  the  experimental  rifled  gnn 
have  yielded,  I  beliete,  to  those  who  haie  the  direction  of  all  matters  concerning 
artillery,  Tery  important,  and,  I  beliere,  very  lalaable  remits. 

The  qoestlon  of  initial  Telocity  has  been  more  than  once  alluded  to,  especially  bj  Capt. 
Piahboume  and  by  Sir  William  Armstrong.  Now  Capt.  Piehboumc,  I  believe,  held 
that  it  was  imposaible  to  obtain  sufficient  initial  Telocity,  if  Inaderstood  him  correctly — 
I  hope  he  will  correct  me  if  I  make  any  error — with  the  rifle  projectile ;  and  he 
grounded  hia  preference  of  the  round  ihot,  or  the  old  seriice  ammitniliDn,  in  comparison 
with  the  elongated  projectile,  to  ita  rery  greatly  increased  initial  velocity  in  comparison 
with  the  rifled  gnn  at  present  in  nso.  Now,  while  admitdng  the  value  of  the  high 
initial  velocity  of  the  9S-cwt  68-ponnder  gnu,  I  mnat  submit,  with  all  deference  to  Capt. 
Piahbonme,  tbatitis  not  at  all  proved,  and  never  haa^een  tried  to  the  present  moment — 
until  Sir  William  Armstrong  mentioned  that  a  9-pouuder  gun  fired  a  few  eiperimental 
abott  at  Shoebnryneas  the  other  day  with  a  quarter  charge — that  the  rifled  gnn  bad  ever 
been  tried  with  approximate  chan^a  of  powder  in  comparison  with  the  service  68- 
ponnder  gun.  Now  it  ia  not  at  all  clear  that  it  canuot  be  done.  1  am  of  opinion  that 
It  can  be  done  ;  in  fact,  1  have  been  for  months  endeavoaring  to  impress  tfaia  matter 
npon  the  attention  of  the  authorities  ;  and  so  far  back  aa  the  13th  of  March,  1862,  I 
bad  the  hononr  of  addreaaing  a  letter  to  the  Select  Committee  on  this  very  aubject.  It 
might  be  too  long  to  read,  I  won't  trouble  you  with  it,  hut  the  main  point  is  this : 
enunciating  that  the  rifled  gans  bad  never  been  tried  upon  equal  terma  with  the  aervice 
gnn,  or  what  is  known  aa  the  service  gun,  that  they  had  never  been  tested  with  higb 
Initial  velocity,  and  briefly  auggesting  the  method  by  which  gnus  could  be  constrncted 
■nd  triad,  haviug  tlie  rifle  motion  commnnioated  to  the  projectiie,  uaiug  one  fourth  of 
the  weight  of  powder  ^of  that  projectile,  and  having  an  initial  velocity,  as  I  aaid  in  my 
paper,  of  1.650  feet  per  second,  I  firmly  believe  that  with  the  advantage  which  up  to  the 
pnaeot  moment  has  ineonteatahly  been  held  at  certain  ranges  by  the  service  or  round 
ahot,  would  be  tbnnd  to  vanish  completely  if  tested  agunst  rifled  shots  with  high  initial 
Telocity,  at  the  same  distances.  I  can  firmly  believe  that  it  is  perfectly  possible, 
and  in  fact  I  may  say  that  to  my  knowledge  it  bai  been  done,  and  I  have  communicated 
that  knowledge  to  the  War  Department.  It  baa  already  been  done  with  rifled  pro- 
jectiles capable  of  pnuching  through  the  thickeat  plate  known  in  modem  warfare — it  is 
a  mianomer  to  lay  modern  warfare — but  for  the  purpose  of  defending  iron  ahips  they 
have  already  been  punched  and  perforated  by  elongated  rifled  projectilea  at  hi^ 
Telocity.  I  have  by  tetter  communicated  that  to  the  War  Department,  and  offered  to 
place  drawings  at  thcdr  dispoaaL  It  is  needless  to  aay  more  upon  that  point.  In 
reference  to  this  paper  of  the  13tJi  of  March,  1862, 1  believe  it  will  be  recognised  by 
those  who  have  authority,  that  it  waa  one  of  the  first  recognitions  of  the  important 
point  of  oommunicatiDg  to  rifled  projectiles  a  high  initial  velocity,  and  I  do  not  doubt 
that  when  it  is  hirly  tried,  not  only  will  it  give  results  that  will  surprise  the  protesaion, 
but  I  do  not  donht  that  the  very  elabointa  eiperimenta  of  the  Iron  Plate  Committee 
will  have  to  be  gone  over  again,  and  I  hope,  with  resulta  that  will  aflbrd  great  benefit  to 
tboae  who  have  the  charge  of  the  construction  of  onr  ships,  and  no  doubt  afford  a 
man  of  tnfbnaation  to  tiie  profeaaion,  and  amply  reward  those  entrusted  with  the 
onerona  duty  of  testing  tboae  experimenta  again.  I  had  the  honoiir  of  laying  before  the 
Select  CoBinittee,  pluia  tor  the  braaa  gun  of  the  serrice — converting  it  into  a  rifled 
gun — which  embra^  a  diatinct  propoaition,  and  stated  that  it  waa  not  neceaaary  to 
have  a  large  amount  ot  ovality,  but  that  the  ovoUty  would  be  aomelbiug  tike  what  it  is 
in  the  9-pounder  gnn,  not  quite  one-tentb  of  an  inch,  and  anch  an  arrangement  made, 
without  the  nsB  of  lead  upon  the  shot,  that  upon  the  explosion  of  the  powder  the 
ptvjeetile  would  coofoim  to  the  borai  and  ncdn  tiia  riflt  motion  nitb  perfect  tuMtj. 
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I  i^rtt  that  it  wu  not  tbaa^t  dcmmut  to  trr  it  al  tfae  tima,  bat  it  U  one  of  thoM 
prapositioiu  tktt  will  mma  roind  id  tiat,  ud  I  bne  bb  dombt  will  1m  tried  beiaafter. 

Witbotlt  datainiog  j«a  loDfcr,  p«n>it  me  to  Duka  one  DbaeTTBtion.  Sefarance  hai 
been  nade  botb  b;  tbe  noble  ehairmu  and  by  Sir  William  Araialroii(  to  tba  qaeati<m 
of  bneeh-loeden.  It  i*  •  moot  qneation  whether  the  gan  for  the  b»tb1  aerrioe  d»iild 
be  a  breeoh  or  aiiuale  Jatitr.  I  ooafew  I  am  not  aati^d  that  the  fiaalit;  of  breeoh- 
loaduif  ordnance  baa  yet  been  arriTed  aL  1  beye*e  Sir  William  dao  eipreued  himadC 
to  that  eflfaet  to  the  ciril  eniiBeara,  when  on  a  late  oooaaion  be  •ddreaaed  tbem,  that  in 
referaDoe  t»  the  heavy  ordsaitoe,  be  wat  alee  of  oplalon  that  farther  eiperimenta  were 
tMseaaary,  and  be.  In  a  moat  pUloaophioal  and  admirable  manner,  explained  to  the 
meeting  aome  hrther  experiment*  he  wu  oan7ing  oat  for  the  benefit  of  tbe  oonntry. 
Bearing  in  mind  that  tba  obaerratioH  I  or  an;  othM  gentlemaB  may  make,  ate  aolelj 
for  Ikt  benefit  of  the  BNrice,  I  ma;  perbspi  be  permitted  to  explain  to  the  meeting  a 
very  idmir&ble  plan ;  it  li  not  my  inrenlioa,  but  I  belien  it  holda  oat  graat  promiae 
am)  ii  deaoriiif  of  th«  very  grwreat  ooaaideration,  and  I  am  anre  the  great  taleat  of 
Sir  William  Armatnrag  oodld  not  be  belter  denlopad  than  by  teating  tka  thing  ia  that 
fiur  and  eqaitabte  way,  that  1  am  lare  fas  will  feci  a  pleaMre  to  do  wb«n  it  ia  broa^ 
before  him.  Somefoaror  fiie  yeara  ago  1  bad  tbe  bnnonr  of  bringing  it  before  the 
Seleet  Committee,  and  Ihroagh  the  courteiy  of  Mr.  Clay  I  had  aa  oppOTtanity  of 
bringing  to  the  door  of  this  laatitnlion  a  |nn  made  aoaMwhat  on  thia  plan,  bat 
nuforlaaetely  itt  weight  precluded  tbe  poaiibiliCy  of  iatrodacii^  it  into  the  theatre,  ao 
that  1  very  maoh  ngret  I  cinnDt  luTa  the  oppoctunity  of  ihowiag  the  actaal  gan  itidf 
to  the  auembly.  fitill,  if  yoa  will  bear  with  ma  one  nament  I  think  thia  will 
aaAoiently  elnoidate  the  matter  and  bring  it*  prouiMat  ftitorea  to  the  notice  of  tba 
■nembly.  I  mtut  premise  by  aaying  1  have  no  doabt  yoo  remember  tbe  atatemeat  in 
the  Tariona  papen  that  a  wooAerfiil  breech-loading  gnn  bad  bean  tried  in  Prance,  that 
it  was  earrisd  woDderfully  iwalhed  ap  and  hidden,  great  iaavij  obaerred,  and  ne 
one  knew  what  it  was.  I  am  informed,  and  have  every  reason  to  believe  it  to  be 
perfectly  troe,  Uiat  tbe  breech-loading  gnn  tried  on  board  the  "  Oloire' '  ia  mbataatially  oa 
thia  plan,  and  that  tbe  saccesa  that  it  ha*  met  with  befon  the  Freach  lalhoriti**  is  aacb, 
that  my  impreaiion  is  that  it  is  well  worthy  of  a  trial  and  active  conaideratioD  at  the 
hasda  of  our  authorities.  Ttie  breech-closer  is  simple,  and,  withont  eridmauig  tbat^ 
or  saying  one  word  in  refaranoe  to  the  many  plans  of  breech-loader*  Aat  have  beca 
brought  before  the  aathoritiei,  I  believe  it  may  be  held  as  a  deHnitioit  that  a  breedi- 
.  loader  for  artillery  pnrpoMa  is  perfect  in  proportion  to  its  simpUdty.  Now  aim- 
plieity,  1  believe,  may  be  defined  as  meauiag  fewaeaa  of  parts  )  therefore,  to  hold  to 
l^  definitian  as  correctly  as  possible,  if  yoa  have  a  gun  wbkh  consistB  merelj  of  two 
parts,  tbe  barrel  proper  sod  the  cloaJng  gcrew,  1  think  it  mait  be  held  aa  an  advantage 
aver  another  kind  of  breech-loader  eoDiiiting  of  mora  parts.  I  may  be  in  error,  bat 
that  ia  my  impresiion.  Now,  yon  will  perceive  that  tbe  circle  represents  the  cylindrical 
portion  or  bore  of  the  gnu  ;  that  of  oonrse  may  be  rifled  in  any  form,  or  noa.rifled,  as  it 
niay  be  required  ;  and  the  poateriur  portion  of  thia  gnn  is  so  arranged  that  tbe  cloaing 
serew  whi^  is  represented  here  is  not  in  an  axial  line  with  the  bore  of  the  pieoe. 
CoBKqueotly  Ibe  aeiew  itself  may  be  termed  aa  excentric  to  the  bore.  It  ia  tb«^ie 
obvieui  that  when  you  wiah  to  load  the  gan  yoa  have  merely  to  give  the  handle  a  half-Eon, 
and  the  hole  which  jMrforates  the  breech'>erew.  which  ii  of  a  very  massive  kind  iadaed, 
is  brongbt  precisely  in  a  line  with  the  aii*  of  the  piece.  Yon  then  insert  your  duvgea— 
there  are  easy  meana  of  regulating  yonr  charge  so  that  it  cannot  work  too  far — that  U 
very  easily  done,  and  wiUi  one  hilf.tnm  of  tbe  screw  the  gnn  is  tboron^y  oloaed,  and 
the  reiistauce  opposed  to  the  charge  is  of  coarse  very  eaormoas,  beoaose  tbe  sorw  is 
very  great  indeed,  very  thick  and  very  solid,  snd  not  liable  to  be  broken  or  cracked  liv 
the  diaeharge  of  the  powder.  It  occurs  to  ma  it  is  well  worthy  of  the  scrioas 
ooDsideratian  of  those  who  have  anlhority  in  these  matters,  and  with  Ibat  view  I 
thought  it  would  be  interesting  to  the  meetiuf  ta  bring  a  matter  in  which  I  have  iwt 
tbe  aligbteat  intersat  before  you  for  tlieir  eon^eratlon. 

1  have  sosMwhst  overstepped  the  time.  If  i  have  aaid  anything  that  may  at  all 
elucidate  the  question  of  naval  guns,  it  will  have  affivded  ma  the  greatest  poasifala 
pleaiare.  And,  in  oonclaaion,  I  may  stale  thii,  that  I  do  believe,  that,  for  a  oaval  gan, 
It  la  of  tbe  highest  importance  to  have  a  gun  of  largo  mlibre  and  heavy  prc!i#otileo,»oda 
proportion  of  povrder  not  leas  than  oae  fmirth  of  the  weight  of  that  proisotile,  let  it  be 
riaed  «  act.  And,  m  reforenee  to  tbe  qowtion  aa  to  On  possibility  of  shMMins  tbe 
ortoMj  lenie,  Ik*  fee.  »  rtW  ,«,  I  ttriah  tfcat  aaey  b«  «iK»H«l  of  iB  two  iSi*, 
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TliB  Ltnoaater  gun  tried  in  th*  Crimea  not  only  fired  cloBgstad  piojictilei  but  the 
■NTiOB  prq)Bcti[B,  atki  it  u  OD  offidtal  record  Out  QiaDr  af  thsaa  gam  before  Sebaitopol 
fired  as  maoj  ea  between  2,B0D  and  3,000  ronnda  of  tbe  selTiea  projeotile  ;  tbay  ban  beea 
brongbt  home  to  Eagliad,  and  ara  atill,  Bome  of  tbanii  w  br  li  tfaa  bore  ii  ooaeerDed, 
in  an  efficient  itate,  and  that  tbare  ii  so  difficnltj  nbttever,  and  it  ii  no  reported  hj  tha 
Select  CoramittM  of  the  period,  in  firing  nnuid  projectiles  from  the  oTal-hore  gun,  and 
tkat  tbe  Kccnraej  and  range  of  the  roand  piojectiie  when  fired  Arom  a  gun  to  bored  ie 
w  grait  and  aa  accorate  m  the  lerrice  gon  fired  in  the  aanal  way. 

Colaael  WlLroKD  :  Although  I  mnat  datpsir  of  eajing  anything  eqoal  in  intereat 
to  that  delivered  by  Sir  William  ArmiErong  and  nj  hicod  Mr.  l^aniHuter,  I  hope 
I  aball  oompeniate  lot  it  by  my  breTity.  I  may  lay,  incidentally,  failing  had  the 
honour  tome  yaare  ago  of  beloii^g  to  what  was  oallad  the  I«nca<ter  Committee  on 
Ur.  Lancaater'a  gon,  that,  in  coitjunctian  with  Sir  TbomM  Haitlaiid,  I  directed  one  of 
the  eiperimanta  jnet  alluded  to.  Hia  gun,  althoogh  HSed  on  the  oval  bore,  to  our 
apprehaiuion  threw  round  ehot  quite  aa  well  aa  tiae  OTdinary  boie.  I  iserBiy  mention 
that,  as  I  happen  to  be  oognlsant  of  tbe  facL  I  viih  to  say  a  word  or  two  about  caat- 
iron.  What  Mr.  Lancaaler  said  i>  perfectly  carrect,  and  I  may  itate,  on  the  authority  of 
Sir  Biebard  Decree,  who  commaqded  the  artillery  in  tha  Crimea,  that  some  68-pounden 
having  been  lent  to  the  French,  they  endured  3,000  rounds.  We  alio  know  that  at  tbe 
uegeof  ^ASebaiUanour  iron  guns  itood  300  rounds  a  dajof  full  breaching  charge.  It 
•BibjmBBae  of  these  iron  gana,  the  French  using  braea,  that  the  Duke  of  WelUngton 
was  enabled  to  open  bis  breaches  aooner  than  was  eipeeted,  and  before  the  Freach 
could  relieve  tbe  plaoe.  It  coold  not  have  been  done  \/M  by  the  use  of  iron.  Erery  one 
is  cognisant  of  the  huratlDg  of  tbe  mortar  at  Sveaborg.  In  a  very  learned  and  elaborate 
lecture  delivered  in  this  Theatre  it  was  endeaioored  to  be  established  that  the  failure  waa 
due  to  the  fona  of  cuastrUctiaB.  It  was  abann  there  wereicertBin  linea  of  fracture,  by 
certain  Uwa  of  cryEtsUagrnphy,  where  the  fraoture  mnat  neceaiarily  take  place.  But 
other  mortars  were  msde  on  these  aame  lines,  and  they  atood  S,0O0  rounds  fired  quickly 
irith  SO  Iba.  of  power,  ahaning  that  the  form  of  the  gun  is  mere  moonshine  compared 
with  the  queJity  of  tbe  metal.  It  ia  clear,  then,  that  'caat-iron  will  do  the  work  if  yon 
can  get  it.  But  there  the  difficulty  arises  |  yon  cannot  get  it.  I  believe  a  combi- 
nation  of  so  many  circumslaaDea  is  required — fine  metal,  great  heat,  and  ao  on — that 
no  ironroondar  would  aQderlakc  to  produce  two  pieces  alike.  Therefore,  I  think  we 
must  oome  b)  the  iame  form  of  wronght  iron— either  on  the  coil  ajHlem,  which  I 
believe  is  tbe  most  satisfactory,  or  on  some  other  mode.  AUusiane  have  been  repeatedly 
made  to  the  charge  of  one-fourth.  That  is  one-fourth  tbe  weight  of  the  shot.  It  may 
appear  to  the  audience  that  that  ie  the  normal  charge.  But  it  ia  by  no  meana  so,  tor  heavy 
tiattery  gans.  Before  our  powder  naa  improved  tbe  cliarge  for  our  giins  in  the  navy  80 
years  ago,  wie  one-half  tbe  weight  of  the  >hot.  But  our  powder  being  very  much 
improved,  it  was  tbougbt  safe  to  reduce  it  to  one-third.  The  Frenob  very  recently,  if 
not  now,  with  their  land  xervice  of  brais  guns,  not  being  able  to  trust  their  cast-iron, 
fired  with  one-half  the  weight  of  the  shot, 

A  VoicB  :  Theydoatill. 

Colonel  WiLf OKD  i  They  do  still.  Therefore,  in  order  Co  get  the  best  effects,  wa  are 
not  at  all  Decessarily  confined,  if  wa  have  a  gun  strong  enough,  to  a  charge  of  one- fourth 
the  weight  of  the  shot  Tbe  reaaon  why  a  68-paunder  is  confined  to  a  one-fourth  charge, 
is,  hecanee  the  nav;  make  a  great  oitjcctton  to  weight.  I  waa  at  a  joint  Committee  of 
Artillery  and  Naval  Officers,  when  we  proposed  to  have  heavier  gnos.  "  Here,"  we  said, 
"ii  your  6B-pQunder,  which  only  wmgha  9S  cwt. ;  you  can  only  lire  with  one-fourth  the 
weight  of  shot"  They  said,  "  We  cannot  work  anything  heavier  satisfactorily  on  our 
decks."  That  was  conclusive.  We  know  that  Captain  Dohlgren  has  introduced  guns 
of  74  tons — the  11-inch  gun — showing  ihat  gnna  of  great  weight  can  be  uaed.  Some- 
thing was  said  about  penetration  being  at  the  aquare  of  the  velocity.  That  is  to  say, 
with  a  double  velocity  yon  have  four  times  the  penetration  )  and  wJLb  a  treble  velocity 
nine  tiroes  the  penetration.  That,  then,  lathe  direction  to  go  in ,  to  have  the  beat  eon 
we  can  get  for  naval  service  whhib  can  be  fired  with  at  leaat  one-third  the  weight  of  the 
shot,  I  abould  say  three- eighths. 

Ur.  HA.i>nAH :  Inilead  of  expressing  any  opinion,  I  wish  to  state  what  has  lately 
been  done.  Two  years  a^,  when  Captain  Blakely  reed  a  paper  here,  1  expressed  an 
opinioa  that  hooped  caat-iron  goni  would  not  eucceed,  end  I  think  I  am  in  a  position 
to  itale,  from  what  baa  been  done  at  Woolwieh,  that  they  never  can  MMceed.  Colonel 
Et  QiMga  Iwa  had  finu  gaai  eomplated  i  but  he  not  only  hoq^  then  ao  aa  to  teotm 
tW«  tatavUjr,  tat  tt»  koa^ai  wat  MHUtd  tk«  ta^  ^  M  to  pnreiit  Ihi  bHMk  hlow- 
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log  mit.  All  Ibur  gniu  bnnt,  asd,  if  gmtlemen  would  onlf  take  Uia  trouble  <tf  goiii( 
to  Woolwich  to  MO  wlAt  hu  been  dooa,  Umj  will  find  then  thew  and  other  boi^ 
tmnt  gnoa,  all  tnarked  with  Iho  naaei  <i  the  InTentwv.  Thin  ii  a  Tsry  Urga  hnilf 
of  bant  goDi  of  Sir  WQllim  Ainutroni — I  do  not  ipeak  of  the  coil  gana,  but  of  tiM 
cait-iron  hooped  gnni  and  the  ihnnt  gnu — and  there  ii  the  gnn  of  ilmoit  ereiy  ia- 
Tentoi  then,  bnt  more  paiticnlirlj  the  cait-iron  hooped  gaa.  I  was  proent  the  day  Cbe 
Walker  gnn  bnnt,  I  beliete  It  itood  76  ronndi  with  increariog  chai^ea.  Perhapt  it 
will  be  M  well  toatatewhkttbatit.  Itliflntof  all  fired  10  ronndi  with  the  Mrrice 
charge  aod  I  ifaot,  10  roundi  with  3  ihota,  10  rODDds  with  3  ahota,  10  ronodi  witbl 
■hot*,  and  *o  on  up  to  10  ronnds  with  10  ihoti,  and  I  beliere  the  Walker  gnn  thai 
atood  76  or  TT  ronndi  withont  an;  hooping  or  itrengthening  at  all.  None  of  the  gmu 
ttrengthened  b;  Colonel  St.  George,  I  wM  told,  itood  snything  like  the  7G  ronndi.  I 
miy  perhapi  alto  ttate,  what  manj  gentlemen  here  do  not  know,  that  in  all  UiCM 
triali,  at  erery  tenth  ronnd,  a  gntta-perdia  ImpreeaiOD  la  taken  of  the  interior  of  the 
gnn,  and  in  all  caaei,  a«  well  hooped  aa  not  hooped,  there  was  an  Inirariable  tendeaer 
to  begin  to  crack  at  the  rent.  Sinoe  a  eait<lron  gnn  begiu  to  crack  in  the  bare  withont 
reference  to  the  external  portion — aad  it  la  onij  a  qnaiUon  of  tinte — thoae  cracki  coo- 
tiunallj  extend,  aod  it  leema  nttcrly  abiurd  to  pnt  the  hooping  ontdde  where  it  doei  Dot 
atop  it.  Itippearato  me  impoaaible  that  the  hooping  undo  anj  good.  I  am  awirsofthe 
two  plana  of  Mr.  Lancaiter  and  Captain  Caffin.  They  were  hooped  nil  otct]  th^ 
were  Tery  thick  indeed,  and  the;  all  went  at  mnch  leaa  than  the  caat.iron  gam  with- 
ont Iny  hooping  at  all.  If  that  be  the  caie,— and  the  Ordnance  Select  Committee  haie 
got  all  Cheae  tieti, — tfaere  Is  no  longer  gneai-work  and  mooaahine  at  Woolwich  ti  then 
naed  to  be ;  there  is  a  record  kept  of  every  sbot,  tlie  range*  and  charge  of  powder,  tod 
every  particDlar ;  I  do  not  know  to  what  extent  the  fiuts  are  pabliihed,  but  1  hive 
never  iiad  any  lUfficnlty  Intobtalning  the  information  when  it  Ina  been  aiked  for  in 
•  fair  ipirit,  and  I  premme  any  gentleman  in  the  lervicei  can  get  thin  informatioo. 
Here  ia  a  [daater  cut  of  the  vent  of  ■  gnn ;  yon  no  the  cracka, 

I  wonld  now  allnde  more  partienlarir  to  Ci^tala  n^bonme'a  remark  In  reference  to 
what  he  deemed  lerrice  cnni,  and  the  moda  of  rifling  beat  adiqited  to  those  gnni.  Mr. 
Lancaiter  told  nt  geneiilly  that  there  were  aereral  oompetitor*,  and  be  did  not  like  t« 
mention  namea,  the  inm  and  inbitance  being — I  may  iMe  the  bet — that  bit  gnn  ttood 
the  1,000  ronnd)  for  the  aianle  reason  that  It  bag  been  fired  first,  and  there  baa  been  no 
time  for  the  othera  to  be  fired  yet.  Mr.  Britten's  has  been  fired  800  ronndi,  mice  hu 
not  been  fired.  It  takes  «  long  time  to  get  all  thcee  things  done,  and  I  may  itile,  to 
Mtiafy  Mr.  Clay,  that  he  ia  not  the  only  person  who  has  bonit  to  much  powder,  that 
even  that  gnn  (rf  Mr.  I>De«ster  hai  bnmt  a  thoniand  ponod)  of  powder  and  aent  ont  an 
eitmordinary  qnantity  of  shot. 

My  attentioQ  has  been  turned  into  qnlto  anoUier  channel.  Captain  Blakely 
and  many  other  gentlemen  here,  seem  to  have  taken  it  for  graated  that  it  is  a  ques- 
tion of  oaat-iron  gone  or  wraogbt-iron  gam.  I  do  Dot  think  bo  Many  gentle- 
men here  probably  have  hoard  of  Mr.  Robert  Mnahe^  of  Coleford,  in  the  Foieit 
of  Dean,  who  ia  perhaps  one  of  the  greateat  minmli^itb)  and  aiperimental  chemiati  in 
England.  For  many  yean  I  have  repreaented  him  in  Londoo,  and  when  I  waa  here 
last,  I  could  only  allude  to  what  I  hoped  to  perform.  I  will  now  state  foots  which  1 
believe  will  go  further  than  my  opiaion  or  the  opinion  of  anybody  elae  In  prooC 
of  what  has  been  done.  In  the  flnt  plaee,  here  is  a  meie  cut  bar  of  Mnsbet's 
metal  (pointing  to  one  on  the  table).  A  piece  was  planed  ont,  and  that  piece  u 
planed  ont  wa*  sent  to  Woolwich  to  Mr.  Anderson  to  test  It  I  wiU  read  what 
Mr.  Andenoa  sud  of  it : — "  Mr,  Anderson  preaenta  bis  compliments  to  Mr.  Haddin, 
and  begs  to  inform  him  tfaat  the  strength  of  the  material  tested  ii  aa  follows:— 
1st  epecimen,  48  tons  16  cwt,,  18  Ibi.  per  inchi  Snd  spedmen,  46  tons  1  nt. 
I  qr.,  13  Iba.  per  inch.''  I  will  now  give  from  the  aarae  authority  what  the  strength 
b  of  the  wrought  iron  of  which  the  wronght-iron  guns  are  mode— "  Bowling  Iron 
Company,  24  torn  per  square  inch  ;  Taylor  and  Company,  26  tons  per  aqnare 
Inch)  best  Swediib,  !3  tona  per  square  inch;  Brown  and  Hughe*,  23  tool  per 
■qnare  inch ;  Blaenavon  Company,  93  tons  per  iqnare  inch."  The  inference  wis, 
therefore,  that  if  we  could  make  a  gnn  to  bear  the  same  tensile  strength  that  tbi> 
bar  did,  that  there  was  an  end  of  all  ^ping,  coiling,  forging,  or  anything  of  the  sort. 
It  will  pat  an  end  M  the  quealiaa,  becaose  I  presome  everybody  will  admit,  that  if  yon 
can  cast  a  gun  that  will  stand  a  greater  tensile  strain  in  the  proportions  of  two  to  one 
over  sny  other  guns,  it  must  be  better  than  any  hoopiiig  under  the  luo,  provided  the 
gvBwilloiilfctud.    BiBeetkeD,Mr.Wn,FiaibrirahMiaada>NiiMofap«riaUBlf, 
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■od  hit  irriTed  at  tUi  ratalt : 
66  toDi  to  the 
'9  toni  ;  and  h 


s  (padmen  stood  62  U 
ttto  inch  (  anotbar  ipi 
I,  ths  BTcrage  beiag  gc 


XI  tha  iqnare 


.-.n  itood  6! 
iaeh. 

Coland  WitPOBD :  la  Ibat  tba  meuure  of  tbc  reiieting  poner  of  a  gaa  ? 

Mr.  Haddam  :  Tas ;  I  am  coming  to  that.  The  Ordnance  Select  Committee,  I 
tbiak,  took  a  Tcrjr  proper  precaution,  and  uid,  "  That  ii  all  verj  well  thcoreCicallf  ■ 
Vb  dare  aajt  it  ii  lo,  but  we  do  not  believe  sDythtDg  tbat  «e  do  not  aee.  We 
■bgnld  tike  to  bsTS  a  gun  Hot  to  tcy,  and  then  we  aludl  know  what  it  really  ii." 
Tbe  conaeqneDce  wu,  a  gun  wat  unt  in  eighteen  montha  ago,  it  waa  bored  in  the 
Aneatl,  and  that  waa  teated  with  the  andnranca  round,  I  will  read  jon  the  tett ;  it  ia 
Tetjahort: — 


RiFOKT  of  EzpBKiMiHT  Carried  on  in  the  Bi; 
t^ecl. — To  teat  the  power  ol  endnrann  of  a 


iBTiHo  Cell,  23rd  Jaunarj,  1861. 
-Gwt.  gnn  made  of  Unabet'a  iron. 


Nature. 

No. 

Weight. 

Length. 

CUibre. 

Cwt.  qra.  Iba. 
6     \      8 

Ft      lo. 
5        lOi 

3  inchet. 

The  foHowliig  Tahia  abowi  the  renilta :- 


Date. 

No. 

of 

Ronnda. 

Cartridge. 

Cjlindera. 

Bemarki. 

Lmgtii 

WOgb 

Length. 

Weight. 

10 

Incbea. 

Ib8.0», 

6    e 

10 

5t 

10    6 

10 

13  131 

10 

10 

17    6 

10 

H 

n 

1 

13 

SO  10 

10 

14 

24    I 

10 

16 

27    B 

10 

m 

30  15 

10 

aoj 

34     6 

J J  ^ ^  _. ^ in  95  tons  to  the  ■qnare  inch. 

1  nippoae  25  is  the  highest  jou  tan  get.    If  we  oaa  reallj  get  |o  60  or  70  tona  to  a 
TOL.  VI.  M 
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■quire  buiti  It  U  qnU*  nidaBl  yon  ou  |«t  the  gQB  fliat  wlU  nevar  bunt.  Thar*  b  ft 
gnu  la  tbe  iDitltatlon  tiitl  ii  nuule  of  M*  meUl  (implj  «Mt,  without  any  forging,  tUU 
big,  or  hiBiDieriBg,  hot  limpl;  euti  ud  the  gnn  toted  at  Woolwich  wu  bIw  OMt,  and 
wu  deliTGred  rongh,  *a  that  there  might  be  no  doubt  on  that  point.  The  OoTerDment 
uked  if  we  would  daliTer  «  U-ponoder  gnn.  We  did  so,  and  that  that  might  be  triad 
in  comparliDQ  with  Sir  William  Annitrong'a  gno,  it  ig  tarned  extemallf  to  look  eiaellj 
like  It  It  i«  rifled  in  the  aame  wa;  and  fired  with  th*  Bam*  projectile!.  That  hai 
hitherto  atood  the  ordinarr  double-proof  cbargei,  and  it  la  now  wailing  the  eBdoranoe 
charge.  The  nelt  itep,  1  praiarae,  will  b«  to  aik  for  a  40-ponDdar,  and  poarihlf  a 
JO-poBoder  I  and  the  odIt  qnaitlon  will  be  when  the  Dlllmste  reiulta  will  oena,  becauH 
all  theae  thinga  take  a  long  time  to  do.  Theae  gnne  will  be  Terf  cheap,  beeiuue  (Ua 
metal  ii  not  half  the  price  of  braai.  It  is  a  mere  queition  of  the  conitructioD  whether 
it  ii  to  be  a  breech-loader,  a  muile-loader.  or  on  uij  other  plan  yon  like,  and  bj  that 
meaiu,  inppoiing  we  can  get  that  atrangtb,  we  can  then  fire  an  elongated  abot,  I  am 
qnlte  certain,  at  the  aame  Imltial  relooitr  aa  ;ou  now  get  from  the  ronnd  ihot.  Mr. 
Lancaiter  and  Sir  Williani  Armitrong  oath  aeem  to  conclude  that  to  get  the  aame 
initial  Telocity  with  elongated  »bat  that  ia  got  ttom  ipherical  ahot,  reqolrea  a  charge  of 
aboat  one-fenrth  of  the  wdgbl  e(  the  ahot.  I  appr^end  tlieraftiire  Mn  LaMeaatar  eau 
ncTer  dreapt  of  niing  the  aerrice  gun  rifled,  linee  in  all  the  eiperimenta  he  talked  of 
the  charge  waa  leai  than  one-eighth. 

Mr,  Babblbt  Bbittin  :  At  thia  late  hour  of  the  CTenlng,  I  will  eadeavonr  to  maka 
m;  remnrka  aa  brief  aa  poasible.  Having  been  engaged  for  maUf  jean  paat  in  making 
eiperimenta  with  rifled  caat-iron  gnna,  the  onlj  kind  of  gnna  which  I  haTe  had 
opportnaicic*  of  eiperiutentlng  with,  I  will  jaat  gife  ym  the  reanlCi  of  tbete 
uperimenta. 

In  the  first  initance,  however,  I  nill  ahow  the  nature  of  my  prpjecUlea.  IliLa 
diagram  wiU  exempli^  it  (Plate  II.  flga.  19,  20,  21,  22.)  Fig.  19  ihowt  a  caat- 
iron  ihelL  At  the  baae  of  the  ahell  I  pat  a  caaing  of  lead.  On  the  eiploaion  at 
the  powder  the  lead  become)  driren  up  aa  a  wedge,  eipnida  and  filta  up  the  bore, 
and  finds  its  wav  iato  the  rifle ;  and  the  rifling  acting  upon  the  lead  gives  It 
the  deaired  rotation.  The  aame  principle  ii  shown  In  fig.  20,  a  ahel)  capable  of 
firing  molten  iron.  Fig.  21  ja  a  segmenUl  shell,  and  fig.  22  a  lolid  shot.  Thia  la  what 
I  clum  to  be  mrprinclplc  for  the  purpose  ofobtainiag  rotation.  Thia  ia  the  wedge.  Ir  I 
increase  the  lead  wedge  more,  if  I  mske  the  baae  of  tba  wedge  greater  than  I  hare  shown  it, 
the  eflect  of  it  is  that  1  get  a  greater  ares  of  base  of  wedge.  The  wedge  ia  tightened  up 
b;  the  action  of  the  pewder  to  a  great  eitent ;  whereat,  if  I  keep  to  the  point  anfficient 
to  give  eipanaion  to  fill  the  goa,  the  remainder  of  the  ahot  receiiea  the  powder  on  the 
base.  It  is  not  bound  to  tighten  Ihs  ahot ;  and  by  cutting  thia  off  inat  at  the  point  I 
l^t  anfficient  expansion.  All  the  rest  of  the  powder  goes  to  expel  the  shot,  not  to 
tighten  the  shot  np  in  the  giin.  That  is  a  verj  important  point,  hecanse  I  find  that 
by  merely  placing  the  width  of  this  wedge  Uie  one.«ighth  of  aa  Inch  the 
reaiatonce  becomes  so  mvph  greater  that  )t  loaea  conaiderablj  In  range  and  inertaaea 
the  recoil. 

Iwillsimpljatate  that  I  have  tried  KreDguna  with  projectiles  of  that  nature.  There 
were  two  9-poundeiE  that  were  fired  in  1855.  There  wag  a  32-pDander  hfi-cwt.  fired 
in  1856  1  from  that  gu(k  I  have  firtd  300  rounds.  Prom  SBOtber  3!-poauder  SB. 
owi,  in  I860,  nearly  900  ronnda  have  been  fired ;  and  (Wm  a  68.pounder  95  cwL 
300  rounds  have  been  fired.     I^ot  one  haa  yet  been  injured. 

Lately,  some  interetting  eiperimenta  bsve  been  made  for  the  pnipoae  of  ascertaining 
what  margin  of  strength  there  it  in  the  gnna  beyond  that  at  which  I  taxed  Ihem,  They  were 
put  into  the  buratiog  cell.  The  same  cha^^  of  powder  that  I  have  beca  in  the  habit 
of  using  was  used.  I  fired  from  the  32-ponnder  ten  rounds  of  43  lb.  tonioe  shot ;  ten 
rounds  of  72  lb.  shot;  ten  rounds  of  961b.  shot,  when  the  gun  wu  aot  injured. 
From  another  32-poaader  gon  I  fired  the  aame  aeries  of  shot,  and  then  went  on  with 
ten  roundi  of  12u  lb.  shot ;  tea  roaods  of  144  lb.  shot ;  and  the  gun  burst  at  the 
fourth  round  of  the  ISS  lb,  ahot.  A  68-ponnder  waa  thea  triad,  firing  ta*  nbb4s  of 
90  lbs. ;  ten  rounds  of  135  lbs- ;  ten  rounds  of  180  lbs. )  ten  rounds  of  3S51bi,  ;  ten 
rounds  of  STOlba;  and  ten  rounds  of  3151bs.  with  Iha  propoa«d  service  ehargo  of 
7i  lbs.  of  powder,  and  then  burst. 

It  aeems  to  ma  that  in  the  qneation  that  has  been  dlaowaad  thia  aveBing,  raAmce 
haa  always  been  made  to  the  {quantity  of  powder  rather  than  to  tha  eflkot  of  that 
powder  npoi  the  ahot    Now,  I  think  that  i«  hardly  a  Mr  way  of  neaaarinc  ths 
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eKckoo;  of  t  giiii,  bj  jndgfaig  of  tke  qMutitr  jon  b 

qnutioo  thonld  ntbar  ba,  whiah  Is  tha  bnt  piD  that,  il , 

powdar,  glna  the  bifhait  initul  Telnoitj  to  tha  ahot  i  The  MOompwijiBK  tfu*  (A) 
nprMBDta  tha  aptos  oomplad  hj  the  obwgfl  in  th*  bore  of  the  40>pou>dar  Anutroat 
gnn.  I  bcliera  tha  cirtridgea  are  18  incbai  lone.  Flgora  (B)  rapraaanla  tb*  bora  ot 
m;  3Z-pouDder  gun,  firing  s  501b.  abell,  which  is  the  nearaat  eompwjaoa  I  cm  iMka  10 
the  AnnBtroug  (D-poandor.  The  charge  in  that  la  oi»eighth  the  waigbt  of  tha  pro- 
jeotila,  6  Ihe.  of  powder.  The  Dharga  lo  nine  i«  b  Ibi.  of  powdar,  OBO-tnlh  lh«  walcht 
of  the  projeBtile.  Yet,  tram  tome  oaoae  or  other,  the  initial  nlecdtj  wUeh  I  gat  wilk 
tbii  6  Ibi.  of  powder,  diitribated  in  lbs  bore  ia  the  war  I  lum  eaplaiiied,  if,  1 
beliaia,  eonaiderably  more  than  the  ioltiii  Telooity  obtain*!  with  th*  *a»e  aherga 
1^  powdei  diitribnted  In  tha  bore  in  the  lon|  fonn.    TbU,  I  baliare,  li  ■  Teiy  Inipor- 


EFFECT  OF  EQUAL  CHAROES  IN  LARGB  AND  SHALL  B0BE8. 


(A.)    ABiuraoNa  iO-PotiNi>BB. 

Cherga.    .    .    61b«. 

Bore.    .    .    1-        Preamnontheimtona 
Area  .    .    .19-11         Ditto  on  gnn  IBM   „ 

(B.)    Bbittm's  eo-PoiWDEB.       RiFLEn  82.Pom(BM  SnTici. 

Charge  Aba. 
' i*ii>. 

Tone. 
Bon  ....       6'8To            Preature  on  shot .    .    .    ,    4IS 
Aim   ....      31-9                       Ditto  on  udea  ot  gun    .1301 
Initial  relocit;  .  1209'2                                  Shot,  SOlb*. 

PrcMore  aaBomed  18  tona  par  Ineh, 

SirWilLiAU  AaiiSTaoNai  Yon  had  better  atate  tha  Initial  nioeitlei. 

Mr.  Baiblit  Bnimit:  Perbapa  jon  will  ba  hind  enongb  to  tell  ne.  Sir  Willlaai, 
whether  I  am  right  In  atatlng  that  the  iailiat  Telodtr  of  the  40<ponnder  ia  about  1,100 
fael  per  eeecnd  i 

Sir  William  AuuTaoHo  ;  Oh,  dear,  no  1  It  la  more  than  that)  tt  ia  orar 
1,900  feet. 

Mr.  Basblit  BniTnit  i  la  U  over  1 ,200  feet  I 

81r  WiLLiAii  ABMamoMG  t  I  ahonld  »■;  1,200  feet  on  the  average. 

Hr.  Bashlit  Bbittbn  :  Tbea  the  initial  Telocity  of  mine  ia  1,209^  het  pat 
aecond.  1  think  It  le  an  important  thing,  becanaa  in  the  one  oase  wo  haie  one^ 
tenth  the  weight  of  the  projectile,  and  in  the  other  we  bare  ona-dghth  the  weight  of 
the  projectile. 

Sir  William  ArubtronOi  It  ia  a  larger  bore. 

Hr.  Babhlst  Bbittrn  ;  It  is  a  larger  bore. 

Hut  ia  what  I  am  coming  to  :  that  we  loie  lomethlng  by  the  use  of  the  amall  here. 
I  hare  always  been  using  large-bore  gone.  It  seema  to  me  a  retrograde  step  to  nae 
small-boie  guns.  For  thia  reason :  yon  do  not  nae  the  initial  force  of  the  powder  to 
the  aame  adf  anUge  with  a  small  bore  as  yon  do  with  a  large  bore.  At  all  eventa  there 
is  the  ftct,  Uiat  with  one-tenth  the  wtight  of  the  prcgectile  from  my  cait-iron  gani. 
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tha  oipniM  of  rifling  which  lj  1T*>  6i(.  each,  that  pra  hu  an  initial  vdodt;  of  1,209^ 
feet,  wkereai  the  initial  relocitj  of  ths  Armatroiif  lOO-ponader  it  onlj  jiut  the  tame. 
llierefore,if  initial  Teloeitf  be  thameatDra  of  effectiTeDesB  gf  a  ^d,  1  wcnild  pat  it 
whether  the  old  cut-iron  gaa,  with  thii  lerj  amall  charge  of  powder,  ii  not  aqnal  to 
the  ArmstTODg  gun,  the  initial  velociCj  brang  the  tame.    That  teemi  a  very  important 

COLOXBL  WiLFoBD  :  Wb*t  ig  the  weight  and  thape  of  yonr  projectile  t 

Mr.  Bahhliy  Bbittbn  :  Thie  it  one  of  the  thot  that  wai  fired  a  long  time  ago. 
[Pointing  to  one  on  tba  table.]  The  ibot  ii  not  aimilar  in  form  now  ;  I  hava  improred 
upon  it.  It  it  now  a  lead-coated  piojectile.  Ths  lead  ii  attached  by  meana  bj  which 
it  can  l>e  bo  firmlf  oolled  to  the  iron  that  it  uerer  separatei — a  plan  that  haa  been 
adopted  by  the  Goiemment  for  coating  the  whole  of  the  AnaUrong  thell  and  thot  in 
Woolwicb  Anenal,  and  for  which  I  ha(e  receJTed  aome  reward. 

Colonel  WiLroRD ;  The  gnn  ia  rifled  ? 

Mr.  Basblkt  Bbitten  :  The  gnn  is  rifled.  Hie  groovet  are  eitremeljr  ahallew, 
being  '08  in  depth.  Having  been  conRned  hitherto  to  the  uie  of  cast-iron  weak  gnna, 
and  haling  ancceeded  in  obtaining  that  high  initial  Tclocit;  which  is  equal  to  Uie 
initial  Telocity  Sir  William  Armatrong  obtaina  with  his  enormanaly  strong  guna, 
I  thooght  it  only  fair  that  I  thould  be  allowed  to  compete  with  him  on  equal  terms  ; 
therefore,  I  hare  applied  to  the  War  Office  for  a  nine-iach  gun  to  \k  made  on  that  Tery 
beautiful  principle  which  Sir  William  Armatrong  has  iatrodnced,  being,  u  I  beliere, 
the  only  meani  of  making  extremely  atrong  gana  now.  The  gun  I  have  proposed  ahoold 
weigh  ail  tont,  be  nine  inchea  bore,  and  ten  feet  long.  I  hare  proposed  it  aa  a  broad- 
tide  gno  for  the  aary.  I  think  that  gun  can  be  lired  with  17lbt.  of  powder  at  a  rifled 
fan,  and  with  21  lbs.  of  pOwder,ss  a  aoiooth-boie  gnn.  toGreehot ;  and  the  grooTet  being 
SO  extremely  shallow,  there  would  be  only  a  very  imall  escape  of  windage,  compensated 
for  by  a  trifling  increass  in  tbe  charge  of  powder,  witbonc  increasing  the  strain  npoa  the 
gun.  Although  that  might  not  in  itself  be  anffieient  to  penetrate  the  very  thick  platet 
which  it  ia  proposed  to  pot  on  shipa,  it  ia  a  question  whether  as  a  broadside  gno  the 
concentrated  fire  of  three  or  four  such  gana,  would  not  produce  more  effect  than  a 
aingleehot  from  a  still  larger  gun.  I  haie  propoaed  that  for  a  broadside  gnn,  Wbether 
the  gnn  will  be  made,  ia  a  queation  under  conaideratioi). 

There  ia  one  point  to  be  conaideied  betides.  In  all  my  ezperimenis  in  which  it  has 
been  shown  I  haie  obtained  this  high  initial  velocity,  I  have  not  incroaaed  tbe  recoil  of 
tbe  gnn.  Tbe  principle  I  hare  gone  upon  it  thit.  I  did  not  know  the  strength  of  Ibe 
cast-iron  gnn ;  I  did  not  want  to  tax  it  too  much  ;  therefore  I  thought,  if  I  kept 
within  the  ntnal  amonnt  of  recoil,  that  i  wai  not  increasing  the  atrain  beyond  what 
the  gun  would  bear.  Therefore,  it  these  eiperiments  of  mine  show  that  we  can  pro- 
duce a  cast-iron  gun  with  tbe  aanie  initial  veioci^  as  the  Armatrong  gun,  and  tbe  tame 
range  up  to  23  deg.  and  94  deg.  of  elevation — and  up  to  that  elevation  itaelf  the  trajec- 
tory is  as  flat  as  tbat  of  Sir  William  Ann  strong' a— It  ia  clear  there  mutt  be  lomethinc 
in  thit  principle  which  I  think  fairly  jaslifies  me  in  asking  to  have  these  gnna  tetteS 
against  Sir  William  Armatroog'si  not  catt-iron  guns  against  wrought-iron  gunt ;  bat 
wrought-iron  guns  against  wronght-iroa  guna. 

A  gentleman  said  just  now  yoa  could  not  use  rifled  guns  of  more  than  acertaia  wdgbt 
in  coDBequeace  of  the  eicegsive  recoil.  Now,  in  these  eiperimentt  of  mine,  in  which  I 
have  got  these  long  ranges  and  these  high  niocities,  tbe  recoil  hoa  been  leaa  than  the 
recoils  of  the  tame  gunt  with  the  old  lervioe  chaise.  In  ttct,  I  have  regulated  my 
charges  by  tbat  meana.  So  long  aa  I  did  not  increase  the  recoil  beyond  what  it  the 
usual  amount  of  recoil,  I  thooght  I  was  nit,  and  it  has  been  shown  I  have  not  burat  a 
single  cast-h-oQ  service  gun.  They  have  ttood,  not  one  has  failed,  and  I  ba*e  tried 
seven  of  them. 

Whether  these  cast-iron  guns  are  capable  of  being  rifled  is  still  under  consideration  ;  I 
think  the  Committee  are  pretty  nearly  in  a  poaition  to  come  to  tome  definite  oonclnaion 
on  the  aalqect. 

Tbe  diacuation  wat  adjonnied  till  tbe  following  evening. 
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ADJOURNED  DISCUSSION. 

Wedneadaj  ETSDing,  Ma;  21. 

W.  Stikling  Lacok,  Esq.,  in  the  Chair. 

Hr,  HicHiBL  Scott,  C.E. :  Iiballbe  veiyglid  to  submit  a  tew  oburvationg;  but  it  will 
he  with  B  good  deal  of  diffidence  in  Iha  presence  oF  lucb  an  audience,  iuoamuch  is  I  am 
not  profoBioDill;  connected  with  this  subject.  To  me,  Sir,  it  is  a  matter  of  pnrelj  scien- 
tiHo  iDterait,  and  I  ibtll  make  m;  observationa  as  brief  u  possible,  eapeciall;  alter  Ihe 
intimation  whiob  we  have  receiyed  from  ;on. 

In  the  fint  place,  I  would  wish  to  say  a  few  words  upon  tha  subject  of  breech-loading 
guni.  We  all  admira  the  great  ingenuitj  displsjed  by  Sir  William  Armstrong  in  cen- 
struoting  hb  gun,  bat  I  think  in  the  caae  of  tha  large-bora  naval  gun,  breech-loading  is  a 
miatake.  I  was  puzzled  tbr  a  long  time  to  guess  at  the  supposed  adianlagea  of  braech- 
loading;  but,  as  tliey  were  stated  b;  Sir  William  Armstrong  at  the  last  meeting,  wa  can 
haia  no  longer  an;  heailation  upon  the  point.  The  Aral  advantage  he  slated  was,  that  the 
men  who  were  working  the  gun  were  not  so  much  exposed.  That  is  a  point  which  muit 
be  left  to  naval  officers  to  discuss;  it  is  one  which  I  cannot  touch,  and  do  not  profess 
to  hare  any  knowledge  upon;  but  I  hope,  as  there  are  several  distinguished  naval  officers 
present,  we  shall  have  some  inrormation  upon  it.  The  second  advantage  stated  bj  Sir 
William  Armstrong  wsa,  that  a  longer  gun  migtit  be  employed  in  narrow  ships.  Now 
It  appeals  to  ma  that  the  gun  which  grill  be  rer^uirod  to  deal  with  these  iron-plated  ships, 
wilf  necessarily  have  a  veiy  great  recoil.  If  the  shot  has  a  high  velocity  and  is  of  con- 
■idenble  weight,  the  recoil  of  the  gun  must  necessarily  be  great ;  and  therefore  the  ad. 
Tintaga  that  might  have  been  claimed  on  this  ground  for  Ibe  guns  hitherto  used  in  the 
lUfal  service,  may  not  be  so  apparent  in  the  new  guns  that  will  require  to  be  constructed 
to  deal  with  the  iron-plated  ships.  I  will  subsequently  submit  to  tha  meeting  a  table 
which  will  show  tha  amount  of  recoil  that  must  necessarily  fbllaw  the  momentum 
that  is  commnuicated  to  the  shot.  If  that  shot  is  to  have  any  effect  upon  the  iron- 
plated  vesBols.  The  diaadvantagea  of  breech-loading,  T  think,  are  veiy  apparent,  when  it 
i*  applied  to  large  guns.  In  the  first  place,  they  are  weak — I  think  neceesarily  and 
essentially  weak.  The  answer  to  that  may  be — I  think  it  was  stated  by  a  gentleman  at 
one  of  Ihe  previotu  meetings — that  the  guns  that  bavebeen  constructed,  are  strong  enough 
to  bear  the  strain  that  they  have  been  subjected  to,  and  theretbre  there  is  an  and  of  the 
qnation.  But  I  think  it  is  hardly  the  end  of  the  question.  A  seven-incb  gon  made  of 
wroaght-imn  baa  been  found  strong  enough;  but  it  folbwi,  that  if  that  gun  of  seven 
inches  in  diameter  is  stroDg  enough  as  a  breech  loader,  a  gnn  ten  incbes  in  diameter 
u  a  muzzle-loader  would  be  as  strong.  If,  tberefore,  it  be  an  advantage  to  have  the 
large  guns,  I  certainly  think  that  the  mnzile-loader  would  have  the  advantage  in  the 
nutler  of  strength.  Tha  case  is  veiy  much  this.  In  the  case  of  tha  muzzle-loader,  it 
may  be  considered,  that  the  strain  is  applied  in  the  middle  of  a  tube,  to  bnrst  it  ;  in  tbe 
case  of  a  breech-loader  it  is  applied  at  the  end.  It  appean  to  me,  therefore,  to  be 
veij  clear  that  tha  muzzle-loader  having  a  cloeed  end  must  have  at  least  dauble  the 
ttrengtb  of  the  hrcech-loadcr  having  au  open  end.  The  tact  of  their  being  weak 
involies  a  smalt  diameter;  and,  if  breech-loaders  are  not  weak,  it  is  a  very  remarkable 
tact  that  we  have  not  a  gun  of  large  diameter,  a  breech-loader.  I  do  not  know  of  any. 
tfaiiig  above  seven  inches.  If  breech-loaders  are  equally  strong,  wby  not  have  them  of 
larger  diameter  P  In  the  esse  of  the  last  gun  that  has  been  tested,  so  far  as  I  know  that 
gun,  it  was  ten  inches  or  ten  inches  and  a  half  in  diameter.  It  was  not  a  breeeh-loader; 
it  was  a  miiz:(le-laader.  I  am  not  aware  that  Sir  William  Armstrong  has  ever  applied 
breech-loading  to  a  gun  above  seven  inches  in  diameter.  If  the  guns  are  small  in  diame- 
ter, it  follows  that  the  capacity  of  the  sbcU  is  small,  and  that  the  weight  of  the  shot  must  be 
oomparatively  little.  Further,  the  initial  velocity  is  low.  Now,  if  those  guns  made  by 
Sir  William  Armstrong  are  of  such  vast  strength,  why  not  increase  that  initial  velocity  ? 
Naval  man  tell  us  they  want  that  velocity,  and  we  know  that  the  destructive  power  of  die 
■hot  i*  as  the  square  of  the  velocity  ;  therefore  velocity  is  a  veiy  important  matter.  Bat 
it  appears  from  what  Sir  William  Aimslroug  sajd  on  the  laat  ocoaaion,  that  the  lelority 
&OII  hiagaa  is  1,210  aa  against  tbe  velocity  of  the  ordinary  (13-ponnders,  which  is  1,5S0; 
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and,  although  Sir  William  Ainutmiig  hai  a  ahot  wdghing  llOlbc.,  he  ahowi  bj  hia  o«m 
ligar«  that  the  relative  eSM  of  IbM*  diot*  ttam  tha  SS-pvunder  ii  IT,  and  of  his  i^ot, 
on  accoDDt  of  the  lower  Tcloctty,  although  It  hai  a  nmoh  gr«ater  wsight,  only  IS.  Now 
thia  vetociQ  a  vaated,  or^attj'  wanted.  It  there  ii  any  hope  of  penetrating  the  plate,  it 
moBt  be  bj  lelocity ;  and  the  power  of  the  ihot  inoMam  directl;,  uot  ai  the  weight,  but 
U  Ihe  aquore  of  the  relocity.  If  it  can  be  abtained,  it  ii  very  deaiiable;  hot  it  faaa  not 
apparent!;  jet  been  obtained  bjr  anj  breech-loadisg  goo.  If  iSts  Initial  volocit;  is  low, 
as  I  have  just  said,  Ihe  force  of  the  blow  and  the  penetrating  power  of  the  ihot  muM  be 
•mall,  and  it  would  appear  from  the  figures  supplied  bjf  Sir  William  Armstrong  on  the 
last  ocoauon,  which  are  atill  on  the  bou^  that  the  penetrating  power,  the  *it  riva,  tha 
UtIds  enersj  of  the  ihot,  of  the  IlO-ponnder  (I  ■peak,  of  cotine,  of  close  quarten,  at  the 
nnui^s  of  uie  gun — I  am  not  referring  to  long  ranges  at  preaent)  is  only  19,  aa  a^gaiiiat 
the  old  eS-poander  spherical  shot  IT.  In  addition  to  this,  there  is  in  the  Annstrang 
Kun  a  great  eomplication  of  parts,  which  are  liable  to  Injury.  They  are  ezpenilTe  ;  and 
U  wa  oompared  the  effect  produced  with  the  cost,  the  efl^  being  less  of  tha  dS.ponnder, 
I  baliere  tha  immoderate  eipeoae  would  ha  itrj  obvioiu.  I  do  not  know  that  it  is  de- 
dnble  to  u;  aujithing  more  upon  this  branch  ol  the  nil^ect. 

I  shall  oonflna  tnyiuf  to  a  vmyfew  remarks  upon  tha  shot  and  gnn  best  adapted  fOr  dealing 
with  plated  ^ips.  S^erical  Uiot  indents  the  plate ;  and  the  shot.  If  of  oast-tlon,  breaks. 
How,  if  it  is  dialed  that  the  shot  should  penetrate  a  plate,  I  say  that  the  whole  power 
absorbed  in  the  indentation,  in  the  bending  of  the  plate,  and  the  breaking  of  the  ahot, 
is  lost  Flat-headed  shot  would  neither  indent  nor  draw  the  plate ;  and  it  has  tfati 
adrantage,  that  the  impact  being  diitribuled  orer  the  ^ole  of  the  snrtaoe,  instead 
of  being  ooncentrsted  on  a  point,  and  at  the  same  time — the  impact  taking  place  fa 
tha  direotlon  In  which  the  shot  is  strongest — that  Is,  vertically  In  relation  lo  tha  surface. 
It  It  is  intended  Ut  penetrate  tlie  plate,  the  Oat-headed  shot  would  unqneationably 
haTe  tha  adrantage.  It  might  be  objected  tliat  the  Bat-headed  shot  would  meet  with 
gieatar  rtaistanrn  from  the  air.  Ifow  this  is  a  point  of  oonstdeiable  interest ;  and  It  has 
been  axaoined  b;  a  gentleman  of  the  highest  s^enliflc  qnallfioatioii*,  Mr.  Fronde. 

Admiial  BaLsrao :  I  shall  be  happy  to  place  at  jooi  dintoeal  a  reality,  instead  of  the 
sni^asitiaD  jon  are  giving  us.  Here  is  the  actual  messured  plan  of  the  elhets  of  flrlnj 
the  ICS-poundsr  shot  on  the  Warrior  target,  on  tha  8th  of  April  last. 

Mr.  H,  Scon  :  I  have  not  bad  an  opportunity  of  consulting  that. 

Adminl  Ualsicd  :  Of  oonrsa  you  have  not ;  but  I  mean  to  ny  that  what  yon  aM 
putting  tiefore  ns  is  a  supposititious  esse,  and  yon  ate  perfbctly  waloome  to  naa  that 
diagram,  for  that  is  a  reality. 

Mr.  H.  Scon :  I  am  very  muoh  indebted  to  you.  Sir,  but  it  would  be  diScult  for  me 
to  asainins  it.  It  would  be  difficult  for  me  to  digest  this  diagram  at  the  present 
moment.  As  I  statsd  at  first,  my  interest  and  connection  with  the  sobject  ia  pnrelj 
■oienUflo.  I  am  reasoning  the  matter  from  first  principlea.  I  know  nothing  abODt  Uie 
experiments  that  have  been  made  by  the  Qovernment,  and  I  do  not  profees  to  be 
able  to  say  anything  about  them  ;  I  merely  labmlt  my  views  for  what  they  are  worth. 
Hr.  Fraude  has  shown  that  the  resistance  in  the  direction  of  motion  to  a  plane  moving 
abliqaely  is  the  same  as  the  reiiitanoe  to  tho  plana  at  right  angles  with  the  line  of 
motion,  which  is  subtended  by  the  oblique  plane  if  Ihe  angle  of  obliquity  is  not  leas  than 
■Imut  SO  deg.  If  so,  we  have  then  the  condition  of  a  pointed  shot,  as  CDmpat«d  with 
a  flat-ended  shot.  It  would  therefore  an>ear  that  the  reaiatsiioe  due  to  the  pointed 
ahot  Is  the  same  as,  and  no  leas,  up  to  the  limit  of  80  degrees,  than  the  reslstanee  of  tha 
flat-ended  shot.  Tliat  seams  to  be  proved.  I  confess  that  I  can  see  no  error,  n<a  haa 
an;  one  else  that  I  know  been  able  to  see  any  error,  in  that  Gonctuiion.  In  Ae  OSM  of 
sf^erioal  shot,  it  may  be  argued  in  their  favour,  that.  Supposing  they  do  not  penetrate 
tha  plats,  at  all  events  the  whole  of  the  power  of  the  diot  i>  expended  on  at  plate, 
whereas  the  Sat-ended  shot  may  go  through  and  have  a  consideiable  power  left,  and, 
if  it  has  no  work  to  do  Inside  the  plate,  that  power  will  be  loat ;  bnt  In  the  caae  of 
ahells,  I  apprehend,  no  influence  will  be  produced,  unten  it  does  penetrate  the  plate. 
Therefore  it  would  be  deairable  that  tb^  should  be  made  flat.  Now,  I  likv«  b««n 
always  told  that,  in  the  ooae  of  those  psrtlall;  plated  ships,  the  ordinal;  spherloal  shell 
will  not  penetrate  even  the  thin  pW,  and  that,  therefore,  all  thqr  hava  got  to  tm 
hi  solid  shot.  But  1  can  esulyooDoeive  that  a  flat-ended  shell  might  be  able  to  penstrate 
tha  thin  plala,  and  might  have  nrj  great  destruotive  poww  when  it  had  paMed  thioogh 
that  plate. 

I  will  not  detain  yon  longer,  81r,Dpon  that  point,  and  I  fen  thU  p«Aa;«  I  htn 
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datkliwd  jtm  tw  Iwig ;  bal  I  with  to  nr  *  f^w  *ardi  upon  the  nibjMt  of  tba  ^z«  o(  Mn 
thkt  MB  bs  obtdned  for  ur*!  piufoHi,  ud  to  dwil  with  inm.plated  ihip*.  Kow,  to 
tlenetMU  >  4i-{nDh  plat*,  for  Icrtaiim,  r»qiilni  necciUTllj  gnat  hn»  of  shot.  That  foreo 
It  ttwde  np  ot  weight  Bod  veloeltj  i  ud  tha  limit  at  th«  foni*  of  Uw  ihot  ia  thi  itrtngth  of 
the  gQD,  which  of  oouna  i>  dsttfminMl  bj  the  (trangth  of  Ihs  muarial.  Annme,  for  Uia 
pnrpoMB  of  argument,  tbmt  tba  nuUerUl  ia  wrought  Iron,  and  th«t  this  material  is  three 
timea  atrooger  than  cut  Iron  ;  and  aiannie  that  Iha  attain  ot  the  nait  iroa  u  equal  to  that 
of  Um  troa  in  the  0S-ponndsr ;  tiMa,  I  Itaiok,  It  out  be  determined  theoretioellj  what 
wddM  be  the  bore  ot  tha  gnni  fbr  dijht«nt  wtighu  and  telooitiat  of  ahot  i  and  I  have 
botutriNted  a  table  fcr  tha  piupoie  of  lUnttnttlDg  thli.  Tha  aDoompanjiug  table  ihowi 
tha  watgbt  of  ahot  whUA  a»j  be  firad  tram  wn^t-lron  imooth.borad  guns,  of  Taiiooa 
riMa  and  wfth  MrfoMTdeoltlaa,  without  atralniag  tba  metal  mora  then  tba  metal  of  guni  in  ' 
Ih* Mrfle« Ia abatdj rtraliiad.    Tha^pflotthetalvlMvaDl  hare  taken  liafla-poundar. 
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Colomn  1  glvei  the  bore  of  the  gun  In  Incbee ;  column  9  giro*  tha  wei^t  of  the  ihet 
whioh  maybaflTed  withaTelocit;  ot  2,000  feat  per  teoond;  ootumn  8  glvea  the  weight  of 
the  ahot  which  may  be  fired  at  Ihe  lelocit;  of  1,TS0  feet  per  second  ;  and  ootuffin  1  glvet 
the  wei^t  of  the  ibot  which  ma;  be  fired  at  the  teloctt;  of  1,100  feet  perBecoud.  lia 
next  colulUn  glres  the  weight  of  a  ipbere  of  the  diameter  stated  In  the  flnl  eolnmn  •  the 
Deti  ie  the  wdght  of  an  eloogated  ahot  of  two  diametera  length,  but  not  solid,  hollow 
behind ;  the  DeKt  glvei  the  vdoel^  of  that  elongated  shot ;  and  tba  next  gives  the  bme 
at  the  blow,  that  of  the  eS-poDuder  ball,  Uhen  at  70  pounds  in  round  numben,  moring 
It  1,000  feet  per  aecood,  being  taken  as  one.  The  principte  upon  wbloh  thli  table  ia 
calculated  ia  toijf  almple;  bnt  it  InTolte*  ft  great  number  of  flgnrea.  1  have  stated 
puUiclj  on  pFe*loua  occanona,  and  I  do  not  know  that  It  baa  ever  been  diapniad, 
at  kU  erents  I  place  in  the  lianda  of  the  Seoretarj  of  the  Inatltutiou  the  details  of  it, 
I  do  not  know  that  It  oan  be  dlspnted,  beOtusa  there  doet  not  ae*m  to  be  an; 
dl^ta  whaieter  with  reqteet  to  the  theorj,  namelj,  that  the  power  ot  tha  >hot  is  the 
vii  eiM  of  the  ahot,  tha  living  eneig;,  the  weight  multiplied  by  Ihe  aqnare  of  the 
vdodty.    It  that  Im  n,  then  tha  Mj  otbaf  eleitlent  le  the  dhuneter  of  the  gnn.    The 
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ton*  of  the  blow,  7011  will  obnm  in  oolnmn  8 — *ad  it  1»  manewbat  inportant — ntiM 
Tei7  oon^denbl;.  The  •rgnmaat  ii  tbit — ■Mtuuing  irroo^it-inui,  in  tha  fint  pUoa,  uid 
HnmiBg  that  wna|^i>iioD  ii  tbiw  timn  «  itKuig  ■■  cut-iron,  that  «ithoat  Mniniug 
tho  matal  <rf  tha  gnu  mon  than  tfka  matal  of  an  ordmavj  68-poiindar  U  abwnad  b;  firing 
a  TO  lb.  diot  at  1,690  teat  pw  aaoond,  thla  ia  tbo  cAeiit.  Thcae  nnmben  repraaent  the 
(br«a  of  the  blow,  CT  the  dbct  ptodticad  b;  the  ihot  from  thoM  nrietiaaofgnn. 

AHBMBHti  Majrlaik,  wfaatehaigaP 

Itr,  M.  Soon:  U  la  qolta  imapaotira  cf  ehaiKC.  Tha  qnartion  baa  nothing  to  do 
with  the  qnantitj  of  powder.  It  la  a  relative  qnartim — not  an  abaolnte.  I  do  not 
prafva  to  gira  the  abaolnte  tBaat;  I  do  not  know  that  it  it  poaible;  at  all  erenta, » 
tv  aa  I  am  oonoaned,  i  do  not  profva  to  deal  with  It  at  ail.  If  jou  fire  ■  681b.  ball 
at  the  Telooi^  of  1,600  feet  per  Kcoad,  that  ii  lepiwanted in  thia table  bj  the  figon  aal; 
and,  if  jou  flre  any  of  thoae  other  weigfata  at  thoM  other  Telooitin  Kated  in  the  table,  the 
vit  viva,  tha  tinea,  tbe  deatnutiTe  eoeigj  of  the  jlut,  will  be  ai  t^pretenled  in  tliia 
oolninn,  withont  rafereiioe  to  wliat  the  powder  maj  be.  It  majr  laqnira  one  pound  or  a 
thonnnd  pounda  of  gunpowder!  it  don  not  affect  the  relatiTe  qaHtion.  It  afteota  tha 
abaolnte qneatloa,  no  donbt;  bnt  tbe  relatiro  queetion  ia  not  aftectedi  and  the  table  it 
marel;  a  ralatiTa  table,  to  ihoK  what  the  effect  of  (ariona  diameten  of  gnna  and  imriona 
weigfata  of  ihat  wonld  ba,  From  Ibii  table  it  appaan— and  it  ii  a  Mmewhat  coiiona 
remlb— But  fbr  a  glien  bore  of  gnn,  whaterer  be  the  weight  and  velocity  of  the  ahot, 
pmvldad  Umh  taij  in  aneh  relationj  ai  to  keep  the  itrain  on  the  goD  the  lame,  the  de- 
MmctiTe  power  of  the  ahot  alwayi  ramaina  tbe  tame.  I  think  that  i>  a  point  of  aome  im- 
poitanee,  and  I  am  not  aware  ttut  it  haa  ever  been  itated  before.  I  think  important 
reanlti  will  flow  baa  it.  For  example,  one  omclniion  would  be  thia — that  a  li^t  ihell, 
prorided  the  material  of  the  ihell  wai  Wrong  eaongfa  to  Inar  the  impact,  would  penetiata 
at  Ter;  olcae  quaiten,  becauae  all  Iheaa  ealoulationa  liaTe  referenco  to  the  leloci^  at  the 
mnule  of  the  gun— vould  penetrate  eqoallj  with  a  h«avy  ihot. 

A  Hurant :  If  it  did  not  break  up. 

Hr.  H.  Soon :  Aanming  that  the  material  of  the  ibe]!  bore  the  impact  aa  I  ny,  pro- 
vided it  did  not  break  np,  the  light  •bell,  having  the  higher  toIocI^,  would  penetrate 
quite  ai  readU;  aa  the  heavy  ihot  with  a  low  velocity  ;  asd  it  would  appear  from  that 
ubie,  that  thia  ii  a  fixed  quantity,  an  oualterabls  quantity,  provided  the  itrein  of  the  gun 
remain  the  aame.  In  reference  to  any  given  diameter,  yon  liave  tlie  dgnrw,  which  ibow 
that,  no  natter  how  yon  vaij  the  wdght  and  the  velooi^,  the  eflect  at  the  mniale  of  Ih* 
gun  mnat  be  the  same.  Withont  detaining  yon,  however,  any  ftirther  upon  thia  point,  I 
would  jnat  my  a  t^w  worda  upon  the  recoU  of  gnna.  That  ii  a  point,  anrely,  that  ia 
practical,  and  anrely  it  ia  intenatiug.  The  ninth  oolnmn  of  the  table  repreaaita  the 
recoil  tor  the  elongated  shot  in  oolnmn  6,  and  the  velocity  ia  in  column  7.  The  oolnmn 
marked  10  give*  Oie  weif^t  of  gnu  to  give  the  aame  eslent  of  recoil  aa  an  ordinaiy 
6S-ponnder  ;  provided  the  realatance,  the  oompreaeore,  and  other  aitifldal  meana,  b« 
increaied  in  proportion  to  tbe  weight  of  the  gun.  1  think  it  ia  a  practical  queation  for 
the  naval  oSlcen  preeent  to  determine,  whether  they  can  deal  with  guna  of  12, 15,  IB, 
and  23  tans.  If  they  cannot,  it  neceaaarily  and  inevitably  follawB  that  th^  must  eapaot 
a  greatly  inoreaaed  reootl — inoreaaed  in  velocity,  and  increaaed  in  distance.  Ai  fur 
eiampla :  luppoae  you  take  the  O-incb  gun,  the  weight  of  which,  to  give  tbe  aame  reooil 
aa  the  SS-pounder,  would  be  IG^  toni.  If  that  be  fbnnd  inoonvenisnt,  poaiibly  it  might 
be  diminiriied  i  and,  auppoae  ttiat  the  weight  be  diminished  to  one-half,  the  distance  of 
recoil  will  bo  increased  four  timca.  If  you  diminiab  the  weight  of  that  gun  to  ona- 
half — BuppDH  you  make  it  between  7  and  S  tons — the  velocity  of  tbe  recoil  will  be 
doubled,  and  the  dtatance  of  that  recoil  will  be  fbur-foid.  If,  therefore,  the  recoil 
of  an  ordinal]'  68-ponndGr  ia  8  feet,  the  diaianoe  to  which  that  gun  would  reooil  would 
be  32  feet.  Tbat,  I  aay,  appears  to  me  to  be  a  matter  of  oonaiderable  practical  import- 
ance, and  one  that  would  be  very  well  worth  the  coniidenttion  of  the  naval  offioen 

Gentlemen,  I  will  not  detain  yon  longer ;  I  will  merely  aay  this — tliat,  althoo^  theae 
alatements  do  not  ^pear,  peifaapa,  at  fint  si^t,  to  be  what  you  may  call  practical  tlate- 
ments,  that  is,  that  ttiey  are  not  the  remit  of  abaolnte  experiments  with  individual  guns, 
there  is  not  the  slightest  doubt  about  the  principle.  It  is  not  to  be  disputed,  and,  therefore, 
it  mult  tiave  a  very  considerable  bearing  on  the  practice. 

Commander  KoBEnr  Scon,  R-N.  :  In  following  tboae  who  gave  you  inch  very  well- 
digeated  apeeches  on  the  merits  of  their  own  plana  lait  night,  I  am  placed  at  great  diaad- 
vantage,  tW  it  was  not  my  Intantioit  to  have  compared  m;  own  propoaitiona  with  Ihoee 
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of  ottien,  «xoept  in  ■  mrj  gniaml  maimer,  tuiing  altead;  glmn  pnbUdtj  to  them  here, 
.  MeUewbarej  uid  I  >m>treiig;UwaediiiUiii*Uw  lijtheBblediMiuiiDP  otthem  bjCaptun 
Fishbonnie,  and  I  nnnamlMr,  alu,  tba  old  proTub,  "  Let  anothei  pmiw  thw,  and  Dot 
thine  own  ielt"  I  ihonld,  honerer,  be  admittlDg  the  oometneM  of  vbat  hie  been  heie 
>»erted,  did  I  not  oppow  bets  to  tboM  iMntlioM ;  aod,  therafora,  vith  your  pennliiion, 
I  will  examiDeelittleiDOTecIoaelf  into  what  Hr.Luouteretatedlut  night;  u,  it  correct, 
the  rifle  qaention  ia  ceitainlj  settled  In  fkTanr  of  the  aval ;  the  exterior  ol  the  lead,  he  a^d, 
gave  off  in  fomoi,  and  the  grcwrei,  at  any  ni6 — poiating  to  miao — the  groOTea,  he  laid, 
enuh  np,  ud,  ae  grooTCi  crtuh  up  and  lead  enporstea,  tbeonlj  renuuning  plan  is  the  oral. 
I  tnut,  however,  to  ooniince  7011  that  Mr.  Lancaster  is  quite  aa  mach  bejond  the  mark 
in  what  he  mentioned  laat  oigfat — 1  am  aonj  to  mention  naznea,  bnt,  the  oomparison  having 
been  nude,  I  am  ot  necei^ty  (oroed  into  it.  I  cannot  help  it,  and  I  hope  yon  will  a«e 
that ;  beoaoae,  if  my  groove  cruabea  np,  what  is  the  ute  of  my  gnn  ?  It  ia  OTidentl;  a 
naele^  thing,  and  ait  that  baa  been  adrancad  is  mere  moonshine.  However,  as  1  have 
■aid,  Hr.  LancBStar  is  quite  aa  much  beyond  the  mark  aa  he  was  when  he  wrote  to  the 
TiMtt,  and  mentioned  that  his  own  gun  bad  fired  234  rounds,  which  I  know  that  he  afler- 
warda  admitted  oat  to  be  correct.  Again,  Hr.  I^noaater  said  in  this  very  letter,  that  Hr. 
Jelb^'a  ihot  and  my  own  were  forced  iunne  by  a  heavy  metal  rammer,  the  same  which 
had  to  be  applied  after  double  sponging,  in  order  to  force  home  each  of  hia  ahelis  whioh 
had  been  caraftiUy  turned  to  one  exact  windage.  In  my  own  letter  in  reply  to  that,  which 
ako  appeared  in  thelYmu,  I  aaidithat,  if  theheavymetalrammerhadtobensedinpractioe- 
groand  under  laoh  oironmalancea,  it  certainly  wonid  condemn  any  such  gun  for  naval 
pnrpoan  t'n  (olo,  but  it  iras  not  used  with  my  gun.  And  I  will  lak  this,  and  there  are 
several  navat  offloers  here,  who,  as  well  as  myself,  have  seen  tbe  oval  gun  fl>«d,  tor  I  wu 
at  Shoebnryneta  in  18fi4,  and  waa  sent  purposely  there.  1  need  not  read  my  own  nota 
on  thembjact ;  I  shall  be  very  happy  to  let  any  of  those  oScera  see  them,  and  mj  report  to 
the  then  Controller.  We  have  seen  the  gun,  and  we  know  exactly  wiiat  it  haa  done ;  and, 
had  the  oval  been  a  good  gun ,  should  we  have  thrown  it  aside  altogether  F  or  would  they 
in  the  Crimea,  when  it  waa  of  sueh  consequence  to  fire  a  shell  with  a  large  bursting  charge, 
have  entirely  given  ap  the  oval,  and  continued  to  fire  the  round  ball,  which,  of  course,  bad 
a  short  and  unequal  range  from  the  gan  ?  1  leave  it  to  younelvee  to  judge  whether  anch 
wonld  be  the  oaie.  However,  it  would  be  beside  the  mark  did  I  give  aU  my  objections 
to  the  competitive  trial,  prior  to  which  my  gun  had  Bred  ao  many  more  rounds  than  Hr. 
lAnoaater'a  and  others,  excepting  Hr,  Bubley  Britten's  (I  am  not  going  to  tonoh  on  Hr. 
Britten'a  gun),  and  oompleted  Uiem  within  a  much  leas  time.  H;  gun  had  been  bored, 
rifled,  and  fired  up  to  300  rounds,  aa  fast  aa  the  shell  could  be  recovered,  and  the  daya 
afforded  to  me  to  cany  out  the  experiment  at  Shoebniyneas,  would  allow.  It  certainly 
never  entered  into  my  head,  on  the  score  of  injury  to  the  nfilng,  to  otiject  to  the  competitive 
trial,  although  my  gun  had  previously  fired  300  rounds,  tor  at  their  condnsion  the  assistant 
■nperintendeot,  with  myself,  examined  the  gun  most  carehilly,  and  we  could  not  see  aline 
in  the  gnu  worn  down,  and  he  said  to  me,  "  The  bore  appean  quite  perfect"  But  are 
theraany  other  indications?  Yea,  when  the  shot  were  fired  rough  at  first,  and  not  smoothed 
oH  aa  I  fired  them  there,  and  a  soft  metal  put  ontaide,  the  same  aoft  metal  that  Sir  William 
Armatrong  afterwards  used  in  solid  atrips  (or  even  perhaps  before,  but  I  think  it  was 
afterwards)  I  put  on  liquid  lino,  forming  a  beautiful  coating,  placing  a  soft  metal  in  &ont 
of  a  hard  bearing,  which  could  not  possibly  give  way.  But,  before  that  waa  done,  the  paint 
of  my  shell  was  really  merely  smoothed  down  after  firing.  It  seemed  so  extraordinary  a 
bat,  that  when  it  was  mentioned  to  Captain  Blakely,  and  also  to  Hr.  Lyoall  Thomas,  both 
tb«w  gentlanen  inquired  into,  and  examined  the  case  fbr  themselves ;  and  so  did  the 
Admiralty.  But  is  that  ail  ?  Certainly  not;  fifty  shells  oompleted  SOO  rounds.  There 
mraBomefew  new  sholis  introduoed,  with  whioh  I  tried  an  experiment,  which  ia  not  worth 
irtule  going  into  here,  but  about  forty-six  of  these  shells  were  recovered  off  the  range  and 
rfr4rad.  That  is  how  the  300  rounds  were  made  up.  The  Report  states  that  not  one 
of  these  shells  was  oiacked,  and  the  assistant  snperintendent  said  lo  me,  "  I  DOnsider 
the  sheila  are  still  serviceable."  One  of  these  sheila  ia  now  in  the  Exhibition.  If  the 
bearing  ot  the  shells  had  been  scored,  or  if  there  had  been  rubbing  or  cmsbing,  it  would 
mrtainly  have  shown  itself  npon  them;  but  as  nothing  of  the  kind  took  place,  and  as  I 
made  some  objections  to  the  Committee's  trial,  I  should  certainly  have  objected  is  lota  it 
I  eoold  have  detected  the  ieaat  irregularity  upon  the  Ime  of  my  rifling;  but  sncb  waa  not 
the  oase.  Aa  far  aa  human  eye  could  judge,  and  I  examined  the  gun  several  times  with 
those  at  Shoebnryness,  it  seemed  perfect. 
Bnt,  ■■  the  guD  has  been  compand  with  his  by  Ur.  Lanowrter,  that  is  not  the  only  pdat 


izcdbvCoOgIc 


170  OHABAOTHft  OF  OtH 

in  whkb  it  ihimli  b«  Dompued.  The  (ball*  wow  Mil  Ndl;  lOtdM,  m  I  lun  now  Mid  ; 
but  whit  l4Mk  pUc«  u  to  ths  otbv  diell  of  du  o*>l  wiA  whidi  nj  gaa  ha*  bwB  mm*  • 
puedF  Thaflntihtlt  thBt  miflrvdiB  thiiMapHitl*«triil  wMtmitoflluigMtibMktii 
up.  A  p«r-cenlaga  of  thne  tlut  wo*  plektd  ap,  km  by  Mr.  Hftddkn  u  «bII  u  ujmU 
— who  on  My  irbMhtr  K  (■  Ihfl  oaas  or  not— I  ban  net  qxdMn  t»  Um  M  the  mbjcaa,  bat 
be  btppened  lo  pua  M  I  wm  MWnlnlng  t)ia  bMp  to  look  tor  my  own  ibol— •  «otiilda> 
able  per-oanUigBoflbeaeihelk  wencnuked  atoo.  The  itaaon  of  thai  oMcUng  ii  abrkM. 
SappoHijiialakaaflattvrgnMTe— mf  gnnra  (Plate  L  flg.  8r)-^the  bImU  »f  ■ouhb  hia 
a  bearing  Upon  that  giooTe,  and  oomea  onl  in  nraiMqaanoa  aariar.  BM  oat  away  ttat 
gnore,  and  bring  it  tmnd  and  maks  It  into  an  oral,  there  li  then  no  baarioft,  and,  twlaa 
lh«  ihot  ii  aaoeedln^j  tight,  jion  eah  aee  thara  moat  be  oontidalable  pU]r.  Now,  the 
gun  ton*  the  ahot,  and  the  abet  baa  to  come  otit  frindlng  agalnal  the  bore,  and  I 
aak  aajcns  Who  undeialanda  what  (rieUonii,  whether  th«n  i*  m««t  Metian  wHh  the  plain 
OT  flat  bearing,  or  with  the  onl  bearing,  and  a  ihot  thu  wedgae  Itaelf  nmnd  againat  tba 
•Ideof  thebwe? 

Hot  only  >o,  but  I  think  It  la  apparent  to  enaTbody,  that,  ander  moat  oaaaa,  aach  a 
wedging  open  wonid  be  mnch  more  liable  to  boral  a  gunthaiignoTM  loob  aa  I  propaae. 
The  itrengtb  of  caat-lron  guns  la  ier;r  uneqnai;  wen  tha  oaat-lion  aqnal  wa  AotUd  hat* 
fewer  caaea  of  banting;  but  I  think  moat  of  a)  know  of  many  caaM  of  buating  that 
hare  occnmd.  When  I  wu  at  BhoeburTneaa  a  gun  bnni  and  It  bfok«  tha  hga  Of  thne 
■erjeania ;  it  waa  a  gun  of  the  oral  bcm.*  We  know  that  Qdae  lanoastn*  biM  IB  AM 
Orimea,uidthererare,apeakingDrbi]]MlDg,wa  are  pretty  mneb — aa  Mr,  Haddan  ■aprawtll 
it — "  In  the  same  box,  the  whale  of  na." 

Biperimeuts  hale  been  put  tonrud,  and  they  may  be  ag^n  put  ftorward,  ta  indieatlng 
the  relatlie  nlae  of  dilfereut  ajpatems  of  rifling,  and  therrfbre  It  la  really  impottanl  to 
examine  into  what  baa  been  tried.  There  h^tpenad  to  ha*a  b»en  ootDpatlng  tagetbar  On 
diont  of  Btr  William  Armatrong  and  my  own  gnn  with  graona,  Mr.  Haddu'a  alao  wWi 
groorea,  (Uioagh  diallowv  and  awept  oat  UMn^),  and,  on  tha  ethat  hand,  Mr.  BaaUey 


Brittan'i,  and  Mr.  Jeffrey'a,  and  the  oval  bim.  Hew  thla  IM  oompMea  th«  whole  Oat 
inipeting,  and,  aa  it  takea  in  the  whole,  It  la  neoemafy  to  dwell  *  Utda  mm  mi  tUa 
.    I  think  that  the  endurance  of  one  gnn,  don  not  ptvn  mtuOii  the  oplnloD  of 


the  Prealdent  of  the  Select  Committee  certainly  waa  In  tlie  aauis  uunnivii,  lur,  wum  ■>■ 
brought  forward  the  plan  of  atrengtheniug,  iDenUoned  lait  night  by  Mr.  Haddan,  he 
at  once  tried  It  upon  finir  guna— two  aiKty-elghti  and  two  thlity-twoa.  Oonld  II  h»*e  baeo 
aetUed  by  one  gun,  1  im^^na  he  wouhl  not  hare  taken  fcnr  gnna  tar  auefa  a  purpeaa. 


I  think  we  tnuit  all  admit,  that  we  ban  be«n  aomewhat  mlalaken  aa  to  tha  atrangth 

~ " "   ■   tjtt* 

itfa^hareatood.  _Whan  oraiflpoandahathMltBMd 

,  .     >e  gnna  have  ilao  gone  ;  tharelbra,  ifwearatanaatbaunatrengU. 

naat-lron  gum,   ws  iball  hue  to  uae  a  Very  low  oharge.    When  Mr.  WfaKwarth'a 


of  CMt-lron.  When  B|  pounda  of  powder  hate  b«an  Bred  With  tha  bad-ooMad  afcoti  tt 
gunahare  g6ne;  wlthSpoundilfaeyhaTeatood.  When  oraiflpoandahathMltBMd  wtto 
UielMn  alwl,  thoae  rnna  have  ilao  gone  ;  tharelbre,  ifwearatanaatbaunatHnglhened 


bnral,  which  wu  a  SB-pminder  rifled  on  hia  plan,  they  aaaerIM  that  tha  abut  itBck  ia  tlw 
bore  ;  It  waa  referred  to  Mr.  Andataon,  Who  at  once  Mid  that  what  auTprtaed  htti  WU, 
not  that  the  gun  buret,  bat  that  It  stood  at  all. 

Much  haa  been  aold  aa  retpecta  lead-ooalad  that.  SpMkiug  of  Sir  Wllltam  AraHMMw^ 
^MTed  gun,  it  la  clear  it  ianotaulted  to  high  veloeltiee;  and  I  thinkthultlaehown  by  Sir 
WDtiatn  Armationg  himself,  for  he  haa  only  need  the  ihunt'with  high  charge*  of  powder. 
The  shunt  haa  l>een  Rred  with  BO  pounds,  but  the  other  f<uns  earlsliily  will  ttot  alaal 
large  chargee  of  powder— they  c*nnot  be  tired  with  large  ohargea  of  powder.  It  hal  been 
add  in  this  Tnatltntlon  that  a  large  charge  of  powder  waa  uMd  in  Uie  llD-jKnuider  gtih. 
Tea,  bat  the  lend  In  the  rear  ia  then  out  away.  I  hare  emnlnad  many  of  the  110  lb.  e&Ua, 
looked  at  thoae  very  narrowly  that  have  been  picked  up  after  firing,  and  T  hare  otMTMd 
thia,  that  while  with  the  hiBg«r  bearing  of  the  AM  the  ^Ip  upon  it  ia  very  all^tt  with 
'     ■     "      ■--•■■--■  .....    ^.p  ^p^^  ji  ij  ctBiddaraWi.    Bat 


the  ahotter  bearing  of  tha  thot  «f  the  Mkme  wel^t,  tl 


yon  will  tsk  me  "  Bow  ha**  yott  ucerttinad  the  alip  t"  I  think  I  could  ttow  ynn  lioW. 
The  Width  of  the  grooTe  and  the  width  of  the  hinda  we  will  tietune  aa  being  nen^  tte 
same.  Now,  tha  lead  on  tha  shot  that  bU  oofiia  out  of  the  gnn.  If  It  does  net  Hip,  Otl^ 
to  be  fully  the  Width  of  the  land  ;  bat  Instead  of  UUt,  it  k  bat.  In  tha  aolld  Unt  H  it 
not  more  than  half  the  width,  and  in  ioine  oaaea  I  think.  It  la  leM  Oali  h^  Uia  wMth, 
almoat  up  to  a  point;  and  any  of  yon  who  will  examine  Oie  diet  flred.  Will  **a  UlatUy  Um 
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Mm*  Mag  tod  how  tbM  ii  iadiMkttdt  tni,  U  ^a  UMnliM  Umm  And  t*  tlM  butt,  It  k 
.  tram  tli«r  diow  Uw  riSing,  bul  how  miudi  that  rifling  hw  *l^ip«d  raond^it  would  b* 
difBonlt  to  uj. 

Hawerer,  there  woa  anotber  uswtioii  nuuls  hsra,  mud  I  Ciiiok  wbkt  I  bate  vid  of  the 
■bimt  iodiotlgi.  mlthough  Sir  William  Amutnuig  do**  nut  quits  tgna  vith  it,  that  tbe 
dMiiniag  of  tho  pioJMlile  ii  duoigingi  h>  bu  (aid  it  li  an  adTuitigB.  If  delaisiag  th* 
pR()>ntUe  b«  KD  advaoUga,  I  inugine  that  be  would  not  hafe  nude  hii  lut  btwoh- 
loading  guB  a  ihant.  It  «u  tried  againat  the  ThomiotDA  plates  down  at  SbosbuijoeN. 
Od  tbat  •oMoon  the  wedgea  iluaii  bati  afterwardj  in  trial,  on  baing  brongbt  back,  tba 
ir«^M  broke,  and  tlie  gun  ituit  waa  retumtd  to  Blawick.  It  haa  come  bacit,  and  bat 
luan  houatd  In  tba  ananal  itars  «vBr  tine*. 

Bwuh-lgaJara  ban  been  ^okan  et,  and  I  baliete  Sir  William  baa  gune  to  the  limit  of 
aia*  in  breaah-laading.  In  foot,  be  allowa,  aa  we  know  petfectl;  well,  jou  oanaot  lift  out 
tti*  taol-pieoM.  Ona  of  the  Itrongeat  man  at  Shoebnrjnaa  laid  te  mo  "  It  u  the  oaijaat 
Ibing  poaaible,  Jnit  tzj,  I  lika  la  coniiuce  jon."  I  laid  "  I  am  Terj  happy  to  do  it," 
and  we  oomuenMd  lilting  ont  tbe  breech-pieoe.  But  after  wa  bad  liftsd  il  nut  two  oi 
Ihrea  timM  be  bad  enough  and  did  not  ^Mt  to  lift  it  out  anj  mors;  and  1  can  tell  fan 
w«  had  a  great  deal  of  diffleultj  in  dropping  it  dawn  exsotl;  in  ita  place.  And  thare- 
bm,  with  teaack-kiading,  tbe  faot  il,  orer  aaren  Inchea  it  cannot  be  a-Dibedatall;  ;on 
m^  taka  an;  brMob-kwder  job  libo,  I  hai«  not  teen  aoj  of  tbat  aiie  that  can  be  worked. 

It  ia  oonfMaad  tbat  a  naral  broaddda-gnn  must  flra  a  bearj  obargs,  and  I  oertainljr 
tbink  tbia  element  of  weaknew  tbe  brGech-laading,  shonld  be  eliminated  from  tiie  gnu. 
To  paai  on,  bowerar,  Sir  William  ba>  told  ui  an  e^tiie  broadiide-gun  muit  bave  a  Ikrge 
bore,  in  order  to  bare  a  high  velocit;,  and  tbii  of  neoeesit;  enlaili  Bring  a  round  ball,  and 
Ihaietura  tbat  tbe  new  Dand  gun  ii  to  be  a  Bmooth-t»re.  If  not  prenimptuoui  in  one  idio 
haa  all  hla  life  Uudied  tbe  nibject — becauu  1  do  not  ooma  batore  }au  without  baring 
atndied  the  lubjeoti  io  13Gi  I  wa*  sent  to  SboebiirjDlai  in  order  to  keep  the  Contniller^ 
Oaneral  of  tbe  Coait  Quard  infonned  of  what  wa*  going  on  in  gunnerj  tbere,  and  to 
rqiort  to  him  wbatetn  waa  likal;  to  be  beneficial  to  tbe  narf ,  Mine  an  the  ideaa  of  a 
whole  liMinie,  and  I  ma;  mj  I  bare  pawed  jean  in  deriaing  and  oanjing  ont  what  I 
b^Uara  to  be  a  Tatjr  dmple  and  eaaj  mode  of  uniting  the  adTantagee  of  tbe  smooth-bore 
and  rifle  in  one  gnn,  I  woald  eapeoiallj  n;  it  ia  TBrj  deeirable  to  unite  them,  and  (or  thil 
maim — that  we  reallj  do  not  know,  what  form  the  attaok  or  debnoe  in  future  warfare  maj 
amiiMii  a  point  1  hope  lerj  loon  to  bear  diieuned  in  thia  Inititnlion,  and  I  am  quite  loie 
igma  rerj  valoabl*  beta  would  be  brought  forward  in  relation  to  ahip-bnilding  and  other 
poiiita>  I  hope  Captain  Colaa,  whom  I  see  pnaant,  and  vbcml  belieie  haa  apokan  of  giring 
na  a  p^per,  will  do  ao  on  an  earl;  oocaaion.  It  i>  a  aubject  o(  raallj  national  importanca, 
and  we  aball  all  be  delighted  to  bear  him ;  on  tbat  ground  thera  I*  no  djfhrenee  of  opinion  ; 
I  aiD  Bony  to  saj  ou  Uie  rifle  queatlon  a  veij  ■trong  amount  of  feeling  oertalnlj  doea 
esiat.  The  new  gun  tbat  Sir  William  Armatrong  ia  now  manuboturing,  is  106  inchea  long 
ia  tbe  ben,  it  ia  B'S2  inohea  in  diameter,  it  ia  to  weigh  113  cwt.|  that  ia  tbe  exaot  dimen~ 
tiMi  <rf  tbe  gun,  but  I  think  I  need  not  giro  mj  opinion  iartber  reapeoting  it,  However, 
bom  anob  a  gun,  if  rifled,  abot  whether  flat  or  round-beaded  (ht  thia  muat  depend  on 
the  form  and  outiida  of  future  naaela)  with  a  aball  raar  would  prore  rerj  aff^tlTe  b; 
bniating  between  the  pUta  and  backing,  There  aie  manj  miataken  ideaa  about  aballa, 
I  think  thera  ate  one  or  twir  expeiimenta  that  Captain,  or  rather  Admiral,  Hoisted  has 
WBliAed  Tai7  nartowlj.  When  tbe  shell  ma  thickened  in  front,  it  wai  fbund  that  it 
^aaad  through  a  plate  of  three  inebae  and  did  not  break  np-^I  am  now  apeaking 
tKsa  uoBOty.  O^tlaln  Inglia  of  the  Engineer*  gave  a  leeture  on  penetration  of  shot, 
and  I  would  reooounand  all  who  are  interested  in  the  question  to  get  it.  There  are 
wtmj  ezperimenta  rMurded  tbat  I  tried  in  ndn  to  get  elaewhne,  and  manj  of  them 
an  at  nrj  great  nine.  However,  with  respect  to  that,  and  aa  illnatrating  bi  aome 
PMalnra  what  Mr.  Hiebael  Scott,  whom  I  neier  had  ths  pleaiare  of  seeing  before  to- 
night,  ha*  atated,  I  belieie  tbat  tbe  same  penetration  which  is  here  given,  an  inoh  and  a 
half,  wa*  attained  bj  the  shell  Bred  from  the  SB-pounder,  It  went  with  a  rerj  hi^ 
Miooi^,  and  if  we  can  give  that,  without  over-weigbting  eur  pn^ectUe,  so  much  the 
bettv.  I  do  not  aes  the  neeeesitj  of  what  Sir  William  Armstrong  haa  here  said  about 
doubling  tbe  weight  of  the  prtjsotile,  bsoaose,  in  donbllng  tbe  weight,  of  eourse  jon 
increase  Tsrj  eensidereblj  the  strain  upon  the  gun.  I  think  jon  majr  cast  jour  pro- 
jMlile  oonaidenblj  lighter,  with  a  cutting  flat  front,  and  shell  in  the  rttr,  wbicb  would 
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eattbrDagkoratl* 

duni««  in^e  lh«  usumr  plala  ;  I  bclisra  it  will  b*  fc 
of  iImII,  tod  ■  ihsU  we  Aall  ptM^bl;  h*Ta  to  dm  in  Aiti 
A  UiMBnt:  An  Jon  ■llndinB  to  the  ^umth-bcrs  P 
Cmuuudw  Boon  i  I  wn  ^Mking  of  *  lida  gun ;  b  . 
•Bd  I  m;  wo  mnit  b>TO  a  goa  of  tUi  d<M(iptiui  at  onoa ;  it  li  no  nn  going  on  u  «• 
hkYO  bMD.  We  bar*  had  one  ((•  of  aitilliirj,  and  we  fa>T«  gone  on  and  made  an  im- 
iMiiae  Dumber  a(  gnu,  I  beliere  oppoaed  to  the  opiDion  of  »nrj  Haial  officer  wbo  hae 
ooDtidaied  tbe  labject  at  all.  I  know  it  wu  elated  at  maaliDp  naarir  two  jaaie  ago  that 
we  were  teall;  retrogiading  in  goiag  to  unall-bora  rifled  guna,  and  I  think  it  ia  now 
•rtrj  deiirable  not  to  take  a  tarn  in  the  other  waj,  and  hold  on  to  anooth-borw  entirdj, 
bnt  oambme  the  two,  for  wo  do  not  know  wliat  futnte  waifue  m^  laallj  nrwilaln. 
One  of  the  meet  important  Ibinga  that  baa  been  toi;  moeh  OTerhioked  ia  that  of  moltan 
inm.  Tbe  molten  iron  will  fill  up  the  ihell  and  make  it  almoat  lolld,  lo  that  yon  will  at 
flirt  hare  tbe  foil  blow  of  the  molten  iron,  and,  nnlike  powder,  the  molten  iron,  if  joa 
can  pitch  it  againat  anjlhlug,  will  atream  oTer  lE;  it  maj  Mieam  into  the  port.  Thii 
will  be  fbnnd,  I  belieie,  a  iei7  fearfully  dertmctiie  weapon.  Tbe  Atawtiaog  gun  will 
not  thiDW  it,  that  ii,  practicall;  It  will  not  do  it.  The  onall  nmnd  iball  oontaini  too 
email  a  qoantigr  to  be  effeotite.  What  we  want  it  a  large  qnanti^;  bnt  awa  the  leaa 
qnantUj  mfiieed  te  lel  a  veMel  on  fire;  and  when  it  wa*  tried,  altbengh  the;  liad  the 
•n^QM  and  ererTthing  ready,  as  is  well  linown  to  Adminl  Haliled,  they  could  not  put 
the  fire  onL 

Wilhr^aid  to  the  recoil,!  belieie  there  are  veiy  limple  meani  of  radneing  it,  India. 
rnbber  bdiind  tbe  truDDioni,  I  think,  will  do  it;  that  ia,  it  will  aaia  tbe  gnn,  by 
loHening  tbe  atrain.  Sir  William  Aimstrong  mentioned  the  bore  of  the  gun  being  lolt, 
and  wrongbt'iron  ia  veiy  aaft.  and  that  it  might  be  necomy  to  me  a  aabM.  There  waa 
a  kind  of  one  ued  when  we  actnally  did  fire  round-ball  out  of  my  rifled  gnn ;  not  that 
it  waa  neoanaiy.  In  that  particular  gun  we  used  a  amall  wad  made  by  Hr.  BelQeld, 
which  aaawen  all  the  pnipoaea,  and  can  be  made  for  about  St/.;  but  I  tnut  we  shall 
have  a  boi«  lofBciently  haid,  wbethar  of  atael  ■»  tome  other  metal,  ao  that  we  diall  not 
leqnin  anything  of  the  kind,  and  I  look  upon  OTary  addiUon  as  of  coitne  oomplioating 

To  return  to  out  preeent  Caat-iron  guna.  Colonel  Lefrojhaa  atated,  llMybale  been  long 
known  lo  be  impnied  by  a  redaction  of  windage,  but  they  wont't  aland  it  (theae  aie 
biawords).  Hash  ererbeen  tried,  beeaoee  loanflnd  nDexperimentofthakind,tomake 
a  rednction  of  cbaige  equivalent  to  the  redoced  windage,  beoauae  then  you  will  hara 
aocnrecy,  and  you  alio  aare  powder.  I  am  not  aware  of  any  experiment,  either,  to  teat 
the  increased  accuracy  arising  from  a  more  exact  boring  of  the  gnu.  Some  may  not  be 
•ware,  tjut  none  of  our  gone  arc  truly  bored,  and  the  few  that  are,  era  the  exception ;  the 
mle  is  they  are  bored  roughly,  and  I  belicTo  it  ia  a  conMdanble  element  of  ema-,  and 
one  that  doea  not  appear  to  bare  attraeted  much  attention,  But  as  the  S8-ponnder  bow 
stands,  it  ia  accurate,  and  some  eioelleut  shooting  has  bean  made  with  it,  and,  if  I 
mistake  not — in  tact,  I  know  it  ia  tbe  case— at  300  yards  at  Shoebaiyneas  it  beat  the 
rifle  guns  on  one  occasion,  tbough  pointed  by  Sir  William  Aimationg  himself.  I  bdiore 
where  the  charge  is  increased,  the  aoouracy  would  be  mueh  mon  sustsined  ;  inatead  of 
slopping  at  16  lbs.  of  powder,  wa  could  go  up  to  24  with  our  6B-pounders.  Now  we 
eannot  do  it  with  the  guns  in  their  present  slate,  and,  as  the  Duke  of  SomBtaet  Juitly 
said,  it  ia  very  desirable  to  do  what  we  can  nith  ooi  present  stores.  Now  C^Uia 
Blakely  baa  proposed  a  plan  for  simply  hooping.  Hr.  Lancaster  propoaea  to  encase  the 
gun  ;  and  Hr.  Haddan  says  the  guna  ate  not  strengthened  by  eithci  method.  Fii^ 
with  reapeot  lo  Captuu  BlaJiely'a  method  of  atrtngthening.  Hen  is  a  trial  of  atiengUi- 
ening,  by  ordsr  of  the  Select  Committee  in  1835,  which  Captain  Blakely  hsa  put  into 
my  hand,  in  which  I  find  that  the  Blakely  gnn  atood  an  immense  amoont  more  firing 
than  any  other. 

A.  Hbmbeb  -.  What  uie  gun  waa  it  ? 

Commander  Scon :  I  gaie  the  size  in  a  former  lecture  here."  Perhaps  you  wiD 
kindly  look  at  it ;  my  memory  doea  not  serve  me.  I  think  I  ongbt  to  pause  faa«  one 
instant,  aa  Captain  Blakely  has  taken  my  rifling,  bnt  with  my  permiasiou.    I  asked  tlw 

*  See  Lecture  on  Prugiva  of  Ordnance  M  Home,  &c.,  p.  18,  voL  TI.,  Journal  of  the 
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Admirftl^  if  the;  hid  anj  objeotiaii  to  hia  Smug  it;  wfaen  C*ptuD  Bltketjp  spoke  to  ma 
■bout  Ibe  niBttei,  and  kindlj  offered  me  something,  I  aaid,  "  The  onlf  thing  I  hare  to 
u;  Bbont  it  ia,  that  jon  wUI  pleua  to  ooaaalt  me  aboat  the  rifling,  that  I  ma;  see  that 
it  ii  well  done."  I  cannot  sa;  tbat  he  bu  alwaja  consulted  me  on  the  aabject ;  I 
beUeva  it  ii,  that  be  thinks  it  would  put  ms  to  trouble  and  erpenie,  bat  I  should 
alwmjs  be  lerj  glad  to  see  him  on  the  nibjeot.  I  naj  mention,  however,  tbat  Captain 
Blakely  examined  that  gnn  of  mine  that  was  barat,  and  wrote  to  sa;  that  he  found  the 
rifiing  net  at  all  injured.  I  bare  to  stop  bere  one  instant,  and  1  am  sorr;  I  omitted  it, 
ta  apalL  of  the  endnrance  exhibited  b;  the  different  competitiTe  guna.  Xow,  among 
the  gana  fired  in  the  competition  at  Shoeburjness,  excepting  m;  own  and  Hr.  Bashlej 
Britten's,  there  was  no  gun  that  bad  fired  near  SOO  rounds,  and  our  guns  had  Bred  them 
at  deraUoni.  The  guns  that  oampleted  tbe  sixtj-fiie  competitiTe  rounds  were  taken 
bom  ShoebniTDess,  where  thejr  had  been  flred  at  elerationa,  mounted  on  their  carriagsa, 
placed  in  the  cell  at  Woolwich,  and  suspended  horizoatsll;  on  a  awing.  The  oonse- 
quenee  was,  on  the  first  impaat  of  the  cliarge,  the  gun  recoiled ;  and  m;  own  opinion  is 
th»t  Hr.  Iiancaatsr's  gnu,  if  it  has  filed  1,000  rounds,  will  probabl;  go  on  and  fire 
2,000  more  ;  for  etei7  one  knows  what  a  different  thing  it  is  to  fire  a.  gun  horizontal];, 
aiid  nupended  where  it  will  at  once  recoil,  and  these  differencee  were  m;  reasona  fbr 
iri>jectiug  to  mj  gun  being  put  into  the  trial.  When  m;  gan  did  barat.  the  aoated  shot 
were  somewhat  in  faiotiT,  and  iran-sbot,  if  posaible,  were  to  be  set  aside.  Various 
hjpoltieaee  were  set  up  about  the  bunting;  but,  when  the  pieces  of  m;  gun  were 
brought  together,  it  was  found  there  was  a  ver;  bad  fiaw  in  the  bore,  and,  when  I 
manned  to  get  hold  of  m;  ten  shot  and  examined  them  (onlj  ten  rounds  were  fired  in 
tfais  competitiTe  trial  before  m;  gun  bunt),  I  found  the  shot  were  soratched  along  their 
bearings,  showing  that  the  gun  had  been  graduall;  opening.  There  was  nothing  bat 
what  is  BtnughtforwBid  about  the  matter ;  there  had  been  varioua  theories  put  forward, 
and  I  hare  no  doubt,  those  who  advocate  lead  coating,  as  is  generallj  the  case,  wish  to 
belieTe  what  tbe;  wish  to  be  true. 

Bat  I  have  wandered  away,  and  I  muat  apology  to  ;0D  for  it,  from  Captain  Blakely's 
attenglhening.  After  seeing  Captain  Blakelj's  hooping.  It  struck  me  that  putting  it  on 
■tnigfat  in  one  piece,  would  be  better.  I  have  not  Been  it;  bat  I  also  know  at  the  nme  • 
time  that  an;  man  would  put  it  on  in  one  piece,  it  It  were  not  for  the  expense ;  it  is 
more  eipenaive  to  put  it  on  in  that  way.  Hr.  Porrott,  in  America,  I  find  dncs  I  gave 
mj  last  lecture,  sa;s  bis  plan  differs  from  that  of  Captain  Blakelj,  in  that  he  puts  it 
on  in  one  piece,  whole ;  and  it  is  precisely  that  mode  by  which  he  gets  tbe  inoreased 
strength,  and  I  have  no  hesitation  myself  in  expressing  my  firm  belief,  that  such  a  mode 
of  strengthening,  if  the  jacket  ia  oarefull;  pat  on  b;  hydraulic  preeaure  at  a  certain 
force,  is  the  beet,  and  I  will  give  you  a  reason  for  it.  In  the  Armstrong  gun  at  the  end, 
there  is  a  large  piece;  it  ia  a  forged  breeeb-piece,  and  I  believe  it  ia  the  only  part  of  tbe 
gun  which  I  have  never  aeen  broken.  HoopB  ore  welded  immediately  against  this 
ftaiged  piece,  the  grain  of  tbe  iron  running  in  a  different  direction,  and  over  this  another 
coil  is  pnt.  They  are  two  different  sorts  of  iron.  If  over  the  wrought  iron  tbe  coil  gives 
strength,  why  should  not  the  coil  over  the  oist-iron  give  strength,  provided  you  r^nlate 
the  tension  properly  p  I  allow  in  tbe  proof  in  tbe  cell,  (he  hooping  may  not  appear  to 
strengthen  the  gun  in  any  great  degree,  and  for  this  reason,  tbe  proof  in  the  cell  conaisis 
in  gndnally  increasing  the  ireight  of  the  cylinders,  the  first  oylinder  being  heavier  than 
an;  shot  you  would  fire  out  of  it. 

I  believe  the  hoops  prevent  the  iron  from  diaintegnting.  Yon  know  the  particles  are 
merdy  laid  together  j  tbey  ore  in  close  proiimilj,  but  there  ia  no  interlacing  of  Hbrej 
and  the  continued  concosslon  opens  them,  and,  if  opened,  any  gnn  will  go — continuona 
fire,  is  proved  always  to  destroy  the  guns.  I  believe  hoops,  however,  will  prevent 
dJsintegTation,  and,  if  you  prevent  that,  I  have  no  doubt  in  my  own  mind  yon  oould 
make  our  present  6S-pounder,  hooped  in  such  a  way,  a  strong  durable  gun,  capable 
of  firing  24  pounds  of  powder. 

Hr.  Ijoncaster  proposes  to  encase  the  gun,  and  he  sayt  that  a  east-iron  interior  would 
be  leas  liable  to  injury  than  one  of  wrought  iron.  If  Mr.  Lanoastor  proposes  to  apply 
the  plan  to  our  present  guns,  I  believe  the  expense  wilt  be  an  inanperable  objection  to  it, 
for  it  yon  eat  away  the  Iraoniona^ — I  do  not  enter  into  tbe  question  of  putting  Ibe  casing 
on,  it  will  be  rather  difficult,  but  it  is  a  difficulty  that  may  be  got  over.  1  think  tbo 
expsiua  will  be  exceedingly  great ;  qnite  bolt  that  of  a  good  wronght-iron  gun.  If  be 
intenda  to  htnp  new  cutings,  it  may  be  ashed,  would  not  a  lees  brittle  metal  be  better  ? 
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I  ent^ly  ihonld  pnrer  injwlf  gWHl  wronglil-iroB  to  oM-irMi,  and  would  ventnrs  to 
mggMt  M  an  npcrlmeni  that  might  ba  aadlj  triad,  to  take  mm  of  tha  AiauttoBK  gnu, 
tbat  haTe  baan  luad  In  prorlng  Tent.pleoea,  irf  wfakh  them  an  (bur— Ika  wUtara^pana 
ao  that  th^  an  of  no  farthar  ou— and  kt  ft  ba  fii«d  M.  IImn  1*  die  mnnle  alio  of  a 
good  fvTged  gnn,  that  of  Hr.  Ljnall  Tbemaa,  which  ml^t  ba  Brad  at,  aodalaoHiataf  a 
OS-poandar.  Then  jon  would  coma  at  onoa  to  tha  napaetin  andnnBeaa  ol  the  thra^ 
in  bdng  And  at,  Bnt  with  regard  to  Hr.  Idmoaatat'i  gnn  tiliat  he  ap«ak>  of  here,  Aara 
wu  an  Endnianoa  mentionad  of  81  ronnda.  I  am  aatbfled  that  I  waa  not  mtataksti  In 
■Utlng  that  that  gan  wa*  oonildenblf  haavier  than  the  SS.pounder;  and  flienfiHV  It  la 
net  luTprialng  that  If  the  gun  be  nrj  mneh  haatter  it  ■hmid  atand  ■  Tgi7  nnuA  larger 
nnmber  of  ninnd*. 

I  am  aoTTj  I  baTs  taken  np  m  mneh  of  joni  time,  and  I  will  oendade  with  <»l7 
one  obacaTBtion  abont  the  Ainutrong  gnn.  A  gHiClemu  thon^t  tliat  he  would  la- 
ireitlgata  the  matter  br  himaalf ;  tha  Captain  of  a  man-of-war  waa  %  M«iid  of  hli^  ha 
went  on  board,  and  at  hii  requcil  tha  oaptaln  aant  for  the  gunner  and  th*  gunnerl* 
mate.  There  wa«  an  AmMnmg  gun  on  board,  and  the;  ahowed  Um  e«ei;IIU)lg 
about  It.  He  took  th*  gnnnar  a^do,  and  aald  "  Tell  me  what  ii  tout  oaadld  ^>inloB 
about  It;"  and  laja  Jack  "  Well,  Sir,  mj  opinion  la  that  it  iia  wan;  duig«ron>  gun." 

AdmlialTinBn,a.B.:  Aa  the  time  li  1017  ahort,  Tahall  onl;  make  a  few  obaerrationi. 
In  firat,  the  1017  able  dlaouuion  we  have  now  had  from  Oomnunder  Soott,  rwtden  H 
totall;  nnnnnnaatrj  A>r  me  to  eipatiata  mora  full;  on  anjithing  that  hai  be«n  Mud,  beBanae 
I  fotlj  agtao  In  srerTthing  he  has  aUted. 

I  will,  therefbre,  briefly  deaonbe  to  yon  a  gun  of  my  Invention,  and  also  a  eonioal  ball,* 
and  I  belie>e  I  «m  the  bit  persan  who  brought  fixword  eonieal  belli.  In  the  jear  1849 
I  propoaed  conloal  balla,  and  Admiral  Sir  FUlIp  Dnriwm  wrote  to  Haiehal  Soolt  nen- 
timiing  It  to  him,  and,  tbeQoiemment  baTlDg  gtven  me  the  pennlidDa  to  public  mywirt 
on  Qunnary,  he  put  the  queitian  to  ma,  and  aihed  me  if  I  would  ahow  him  the  model. 
Aa  I  had  permiaaion  to  publiih  it,  and  of  eooise  it  would  be  known  to  emj  one,  I  gave 
him  one  of  the  models ;  he  was  tiie  Hlnfrter  of  War,  and  ha  daolared  that  be  had  noTer 
■een  or  beard  of  any  conloal  ball  before  ;  at  the  riege  of  Tonlon  the  Freneh  invented  aa 
*  oblong  ball,  hot  he  admitted  it  waa  tried  and  bdted.  About  ^  months  after  tUs 
Colonel  Db  Tigney  took  out  a  patent  for  a  oonlcal  ball,  beeansa  he  foond  tha  conlul  bait 
was  ealouUted  tbr  a  rifle  that  ha  had  invented  some  years  previous ;  and  it  waa  evident  tha 
conical  ball  waa  not  known  io  Vrume,  or  the  patent  oonid  not  have  t>ean  allowod.  I  B>f- 
warded  tbii  eonlc«l  ball  and  sliot  to  dUbrent  members  of  the  Oovenimenl ;  th^  wcm  lent 
down,  I  believe,  toOie"  Excellent,"  to  b«  tried.  It  was  Intended  to  be  tried  by  an  Eagllih 
inuskct,  which  they  wen  made  Ibr ;  but  I  received  a  letter,  slating  Uial  they  would  not 
ti7  musket  balla,  I  must  sand  down  32-paunden.  Now,  I  had  no  foandijr,  and,  aa  ahalf- 
p^  oSeer,  was  not  at  all  dispoiod  to  set  np  one  i  and,  therefore,  the?  gave  me  the  go-by, 
and  there  was  an  end  of  it.  Bnt  a  v^  short  time  after  this,  when  our  fleeti  vm« 
fitting  out  for  the  Baltic  and  Sebastopo!,  and  I  also  sent  them  a  plan  to  take  Omnstadt, 
and  how  to  Bra  concentrated  broad^des ;  and  I  stated  that  I  tiad  tried  these  balls  man; 
yean  before,  and  on  tha  coast  of  Spun.  In  1812  I  Invented  the  sights  combining  tfao 
elevation  and  llaei  of  sight  in  one  focus.  It  was  brought  out  seven  years  afterwarda 
by  an  artlUei?  officer,  and  is  now  called  a  military  Invention.  This  had  wings,  wfajdt 
were  intended  to  prevent  the  shot  wabbling  in  the  gun,  because  a  conical  haU  wttbout 
wings,  when  it  leaves  the  mn:trie  of  the  gun,  would  wabble.  Mr.  Lancaster  took  dt 
the  wings,  and  tried  the  conical  ball  befom  the  Queen  and  Admiral  Berkeley,  at 
Spithead  ;  and.  In  consequence  of  the  wings  being  taken  off,  it  diverged  from  the  ule 
of  the  gun,  and  injured  the  lighthouse.  Fhiding  that  was  the  case,  they  capiriKed  the 
ball,  and  Bred  it  so  that  when  it  left  the  gun  it  perfarmed  a  somemnlt  like  Orimaldl. 

This  Is  a  gUD  (ilu>Ki«g  a  modt[\  that  1  invented ;  it  has  two  grooves  only,  and  the 
conical  ball  has  fbur.  These  two  have  zioo  attached  to  Iham  to  flll  up  the  gnioves,  die 
Other  merely  fills  up  the  bore  of  the  gun.  When  tha  bail  is  sent  home,  it  is  tnnied  out 
of  the  groove  into  a  slot,  and,  on  being  discharged,  ofhra  the  sane  Tanstanoe  as  an 
espansion  bail.  This  is  suppoatng  you  wish  to  have  it  rifled,  beeauio  it  is  not  decided  yet 
whether  you  ore  to  have  it  rifled  or  not.  I  load  It  from  the  breech,  so  that  the  men  ara 
not  exposed  to  rifle  flring  through  the  ports  g  because,  even  in  Ui»e  Iron  veaels,  the; 
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mut  hara  thtir  porta  opM  oenilaBdIj.  llMn  b  a  null  bmm,  tad  Ibara  li  ■  idbt 
ioilda  t  tnd,  M  Ton  bring  home  tha  outiidge,  thb  oob*  flti  Into  tke  ilot,  and  of  Mnm 
lk«r«  li  BO  Moapa  of  gu  Imtde,  aad  the  man  an  not  M  tspoMd  in  boding  tha  gnn. 

Thii  Ii  m;  foia,  vhioh  wlEl  uuwer  iTai;  pnrpoM.  U  a  TMnl  b  wlAu  a  ^rd  «r  It 
IhpM  nilei,  ;ou  hava  onljr  to  tam  tonnd  the  inner  caae,  tlghloi  tba  tomr,  and  ft  vlD 
aiplodi  by  time  at  1,  S,  S  milea,  uid  b;  oaneDHlon  during  ila  flight,  nm  wm  a 
lb«U  with  a  mllitaij  hue  InreDted  kRot  tbU,  and  tb«  OoieniBRit  took  it  op  aod  adopted 
it,  It  «B*  raoliab^  ^tij  good  on  shore,  where  jron  are  firing  with  a  flied  gn  ;  but  it  i* 
not  at  all  ad^)tad  for  the  UTal  Hniee,  becaoie  jou  had  to  bora  out  the  hol«  aMOrding 
to  the  dktanee,  and  than  ;on  huidcd  It  to  ths  opMln  of  the  gun,  and,  bjr  the  time  ha 
hai  loaded,  two  •twunera  adtanclng  toward*  each  other  or  aepalittlng,  vonld  make  a 
dUhnoM  of  a  quarter  of  a  mile,  and,  if  7011  loaded  one  broadiida,  and  the  T«Md  cmm 
np  to  the  atarn  of  jdu  asd  beld  off  on  the  oppoilte  aide.  It  would  remain  In  the  gnn 
aid  be  no  tnanner  of  uae  altwwardi,  and  fon  eoold  not  draw  it,  thtndgn  Ton  mMt 
throw  jonr  ihot  aw^. 

Admiral  BilsiBD :  How  maaf  ;«an  li  It  rinoe  jfou  propoaad  that  Auaf 

Admiral  Tinu :  It  wm  In  ISIO  I  propoaed  oonloal  halb,  uid  the  hM  I  IsTeBlad  b 
ISH,  I  think. 

Mr.  BlCBAKM,  of  3,  OaNliue  Btreet,  Bedlbrd  Sqnara,  then  read  a  paper  In  which  he  !«• 
Mqpitnlaled  aotne  of  the  dcdderata  of  a  na«al  gnn,  and  an  extract  from  the  ^edfleatkn  of 

--- a. 

an,  ladlee,  and  gentlemen, — I  am  afraid  I  ihd 


did  not  ofhr  anj  remarks  on  mj  paper,  bat  merely  roferrod  to  a  varj  Important  tab- 
jnt— that  le,  the  material  of  which  gnua  abonld  be  made — I  need  not  lajr  anything  in 
refbreooa  to  his  mode  of  rifling.  Tbe  inbjeet  be  bronght  forward  b  a  toi;  Im- 
poitant  ono— I  mean,  the  nibjeet  of  metaia ;  and  the  cuTTing  out  of  bit  experiiiieBti 
ma;  eertaiulj  lead  to  nrj  utii&otor;  and  economic  reenlti.  It  baa  been  objected 
to  Hi.  Haddan,  that  he  haa  been  aiked  to  make  a  large  gnn  of  tha  matij  ba 
nfcmd  to,  and  he  haa  bean  nnequal  to  do  It.  Tha  anawer,  I  dare  laj,  manj  of 
jon  read  in  the  Fmu  of  to^aj  (I  hare  bad  no  oonnnatlon  with  Mr.  Haddan 
njMtf),  that  la,  the  Impea^bllit;  of  a  priiate  ludlTldnal  nndertahing  tbe  work* 
MOaaearT  ftir  conatmcting  guni  of  that  deacriptlan,  Hr.  01^,  In  daeoribing  Hr. 
HonbU'a  monHer  gnn,  Mid  joa  of  his  diScnlUM  in  conatmotlng  it,  ind  the  greater 
beOIUae  he  haa  now,  tar  oonitmctlng  *  gnn  of  that  kind  ;  and  I  mnat  la;  I  do  entlrel; 
■Tnpathlae  with  tboae  Tarioua  Inrentois  who  have  had  dUBcnltia  thrown  In  thdr  mj. 
'Hiare  Is  botindleea  ezpenae  entered  into,  to  trjeipetimenta  that  gin  no  prospect,  I  tiling 
of  meoan  t  uid  stperimenta  that  do  otTer  mneh  proqiect  of  anoceH  hare  not  bean  earried 
eat  Mr.  Buhlej  Britten  nid  little  or  nothjag,  either,  a*  to  tbe  potnti  that  I  raiud  with 
nqwet  to  hia  rising.  He  bronght  forward  an  iotereating  mbject,  drawing  a  oontiaat 
batween  his  gnne  and  Sir  William  Armstrong'!,  in  whioh  be  carried  ma  with  him  entlrd;  ; 
and  I  ajmp^hlse  with  him,  that  he  has  not  had  tha  opportnniee  of  IrrJng  it  mora  eflbctn- 
lUf  than  bo  has  had.  Hr.  lAncaster  objected  that  tbe  diagram  did  not  eiaetl;  repre* 
aent  the  degree  of  ovalltj  that  he  now  approres.  Well,  I  was  dealing  with  Lanoaatera 
aa  thtg  are,  not  with  Lancaaten  oa  the;  might  be.  All  I  oan  sajr  ia,  I  haxe  no  intereat 
in  the  matter.  I  have  no  desire  to  set  ibrwud  aoj  one.  I  wanted  to  see  the  beat 
gnn ;  and  it  waa  pwtlj  becsnae  I  was  independent,  and  had  no  crotchet  and  no  hobbj 
to  ride,  that  I  waa  solicited  to  nndertahe  this  paper.  If  Hr.  Lancaster  will  produce 
the  best  gnn,  Uie  bMt  rified,  and  the  beat  in  all  particulars,  we  ahalt  hail  it  with 
j(7.  We  want  a  beat  one,  tor  we  haxe  not  got  it  aa  ;et.  I  thoronghlj  ooocnr  In 
i^at  Hr.  I^ncaater  said,  when  he  was  dwelling  npon  the  qa»Uon  of  cut-iron  and 
wTouf^iroa  gnna,  bnllt-np  guns  of  that  description  aa  shown  In  Plate  I.  flg.  2,  that 


not  fitted  to  undergo  the  roogh  work  of  ship  guns.  We  all  know  that 
mere  are  citcnmstaDoes  under  which  a  uip,  to  saie  horeelt,  is  obliged  to  throw  her 
gana  overboard,  and  reooner  them  again,  I  ask,  in  what  condition  those  gnna  wonid 
be,  if  thej  were  thrown  orerboard  oo  rocfcj  ground  t  Again,  it  often  happena  that 
the;  hare  to  land  the  gnae  to  hrOtj  a  point.  It  doea  not  always  happen  that  the;  hare 
the  hdlitiea  for  hoisting  them  into  the  boats,  and  there  Is  a  great  deal  of  rough  worii 
>n  dragging  them  oier  tbe  oliA.  I  want  to  know  how  it  Is  to  ba  done  b;  that  gnn, 
Afart  from  the  way  in  which  Sir  William  AimaOong  treated  tbe  snbject,  sajing,  "  Well, 
it  had  atood,"  1  maj  aak,  what  was  m;  argument  throughout  wy  whole  paper  t     It 
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WH  DOt  w  to  what  it  Ud  ilood.  I  BiidltbkdDOtMtUlttdthatertit  ought  to  hare,  ot 
to  which  it  moat  nensHuily  be  pnt,  if  it  ia  to  giTS  the  high  lniU*l  *docitr  ve  muat  bsTe 
kt  all  ccH.  There  an  liro  or  thrM  remarha  made  bj  Colonel  Lefroj,  which  I  did  not 
answer  at  the  time,  sad  which  I  think  it  aecenarj  and  importatit  to  Buwer,  For 
initanae.  Colonel  Lefn;  cited  ai  proof,  that  Sir  Williun  Annitrong^  gun  waa  a  mitahle 
gon  lor  uaral  service,  that  variDui  Continental  natioaa  bad  adopted  it;  bat  be  did  not  add 
that  no  naval  power  baa  adopted  it.  Rnaiia,  France  and  America  hays  stadioiul;  avoided 
it.  Than  again,  in  reqwct  to  tbe  manner  in  whioh  Colonel  Le&o;  conunented  Dpon 
m;  paper — and  I  mut  alio  join  with  him.  Sir  William  Amutrong — it  vaa,  I  think,  net 
bir,  Thna,  for  inatanoe,  I  am  made  to  h;  on  each  occaaion  bj  them  what  I  did  not 
■aj,  and  thej  bare  onaweied  what  thej  have  undertaken  to  uj  for  me,  rather  than  what 
I  did  aa;.  Upon  the  anbjMt  of  atrength.  Colonel  Letroj  laji,  that  aa  for  m;  axceptiOB  to 
tbe  atrength  of  the  gun,  vbj,  it  hoi  prayed  itialf  infflcientl;  itrong.  Kow,  I  did  not  aay  it 
woa  not  itrang.  1  did  uj  it  vai  atrang ;  but  what  I  did  aa;  vaa,  that  it  woa  not  atrong 
enough  to  bear  the  high  charge*  that  it  will  have  to  bear,  if  it  ia  to  giie  ua  the  initial  Te- 
locity that  ia  wanted.  Thcaw  are  two  different  thinga  ;  and  I  porticnlarl;  uie  in  mj  paper 
tbia  eipreaiion,  that  it  wonld  borat  prematurely  if  it  were  aabjeoted  to  tbeae  hi^  fthargea. 
Whj,  Colonel  I^fioj  Hji  u  bimaelf.  "Ob,"  he  aaja,  "it  will  bear  theae  chaigea, 
beeanae  we  haTe  tried  it ;  but,"  be  aaya,  "  jon  cannot  continne  It,  becanae  it  will  bnitt." 
Why,  tbe  proof  of  the  pndding  ia  in  the  eating,  and  he  baa  given  ua  on  iUnatiation  at  it. 
Then,  with  reapect  to  etripping.  He  saya  that  I  atated,  that  it  yoa  attempted  to  give  it 
the  high  initial  yelooify,  it  wonld  atrip,  or  that  it  wonld  be  dangenjua  to  the  gun — that 
it  wonld  not  take  the  rifling,  in  laeL  Ifow,  Colonel  JLetniy  anawera,  that  the  gnna  haT« 
all  been  labjeclad  to  proof  chargea,  and  that  their  miaaile*  have  token  the  rifling.  What 
do  we  mean  by  rifling  p  and  what  do  we  mean  by  a  rifle  p  We  mean  by  a  rifle  that 
wbieh  performs  the  tunctiona  ot  a  rifle,  that  ia,  it  giTee  rotatory  motion,  and  oontiaaea 
that  rotatory  modon,  in  order  to  get  accuracy  of  fire.  Now,  I  aay,  you  may  bare 
any  kind  of  rifling  yon  pleooB,  or  any  kind  of  mark*  upon  tbe  miaaile  ;  if  it  doea 
not  perform  the  functioua  of  a  rifle — that  ia  to  aay,  giie  and  continue  that  rotatuy 
motion,  ao  oa  ta  catabliab  preci^on-^it  ia  not  a  rifle^  practically.  Sneh  ia  the  tmct  with 
reapect  to  tbia.  Table  K  repraaenta  a  leriea  of  trials ;  mind ,  not  high  velooitia,  but  anoh 
OS  ia  dne  to  a  Teiy  imall  increment  of  powder;  for  initance,  from  I'Tfl  Ibe.  tol'SO  Iba.; 
and  the  aeries  ia  oontinned  alternately,  so  that  there  can  be  no  doubt  of  tbe  accurw^  [ 
because,  ot  courae,  with  thirty  rounda  the  piece  geta  hotter,  and,  it  tbey  did  not  atteroate, 
it  would  not  be  (air.  Now,  what  is  tbe  fact  ?  We  And  that,  juat  in  pioportioD,  OTeiy 
time  aa  the  higher  aharge  ia  used,  lo  it  becomes  le«  occnrate.  (See  table.)  The  correotneaa 
of  this  may  be  gathered  hyan  eumiaation  of  the  columns  ot  Table  K.  bvded  "  Charge"  and 
"  Heon  Obsened  Deflection,"  contrasting  column  0  with  15,  which  contains  tbe  reanlta 
irith  an  iron  shot.  So  that  there  is  a  regular  law  eitabli^ed,  that  joat  in  pn^or- 
tion  aa  you  increaae  tbe  initial  Telooi^,  and  inoreaae  the  quantity  ot  powder,  ao  the 
rifling  alipa.  It  is  erident  here.  [Pointing  to  a  French  sbot  and  one  of  Mr.  B.  Britten'a 
on  the  table.]  Here  is  wbere  the  alip  takes  place.  Anybody  who  looks  at  thia,  will  see  the 
alip  here.  On  each  aide  of  tbeae  buttona  there  ia  the  evidence  of  the  slip.  There  il  a 
aeries  of  these  tables  to  prove  what  I  aay;  and  if  it  were  not  aa  I  state,  Sir  William  Ann- 
Btroag  ia  perfectly  senaible  of  the  value  ot  initial  velocity,  and  would  have  obtained  itii^ 
velocity  it  be  could  have  obtained  it.  He  would  have  put  more  powder,  if  either  the 
miasile  or  the  gun  admitted  it. 

Then,  as  to  the  velocity.  I  do  not  say  that  tbey  could  not  attain  high  velocity  j  I  said, 
relatively  aa  high  oa  smooth-bore  guns.  Colonel  Lefroy  cited,  in  a  very  triumphant  tone, 
"that  they  bad  got  1,74  S  feet  from  a  rifle  abol,"  whereas  from  an  old  round-shot  S-pounder 
they  only  got  1,613.  Now,  T  might  adopt  tbe  tactica  of  that  floe  old  fbllow  Sir  Richard 
Keats,  when  he  got  in  between  two  enemies  off  Algeiiraa — he  juat  backed  astern,  and 
let  the  two  enemiea  Are  into  each  other,  for  he  bad  other  work  to  undertake.  If  I  turn  to 
tlie  Timei,  I  find  that  Sir  William  Armatrong  admits  the  whole  qneation,  that  a  amootb- 
bore  has  a  greater  iniUal  velocity;  and  you  remember  laat  night  he  stated  it  again.  So 
that  what  are  we  to  aay  ?  Here  ia  Colonel  Le&oy,  defending  Sir  William  Armstrong, 
aaying  that  bis  missile  geta  the  higher  velocity,  and  Sir  William  Armstrong,  on  the  other 
hand,  admits  the  whole  tjuestien,  and  aaya  that  it  ia  not  so.  Well,  T  think  I  need  not  a^ 
anything  more  about  Colonel  L^roy. 

Sir  William  Armstrong  eommenoed  his  remarks  by  saying  that  1  had  no  experiments, 
and  be  brought  as  bis  experimenta  just  the  record  of  on  experiment.  I  would  ask,  what 
are  all  Uieie  bat  records  of  e^erimenta  P  (P<Hnting  to  the  various  tablea  against  the  wall.) 
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la  not  Tabic  K  «n  csiieriment  wiUi  tho  Anustrong  and  WhitwOftli  ?  Thaw  are  tajioci  from 
Colonel  Lefroj'i  own  book.  Etbi;  one  of  tboa  »re  eipeiimenta,  and  tha;  migfat  hsTe 
been  niDltlpliwl  to  mj  nnmba.  And  yet  he  uji,  I  Iuitb  no  «ipe>immiti,-  uid,  1o  uid 
befaold  jou,  he  brings  ant.  Then,  wHh  rilpeot  to  flie  ahant  gun,  Sir  Tmiuun  ArmrinnlK 
oljBctad  to  the  diagranu,  I  had  not  gfTsn  »  Mr  meaion  of  it,  uid  fo  aa.  Th^  were  ■U 
niewnred  by  Mr.  Tansenr.  He  ia  a  conatnictor  of  gnni ;  he  ii  perfecU;  oonvenant  with 
them;  and,  lo  kr  from  doing  Sir  VilUwn  Anrntroag  an;  Injutin,  that  gii*™  ia  the  moN 
EaTODnbU  apeoimen  of  the  tuf«  ahti&t  brnUj  (we  PUto  I.  flg.  8}.  If  I  were  to  baT«  taken 
Nina  of  aeenUarpUtemi,  the  windage  wonid  hanbeen  inwji  Inger;  and,  inrteadaf 
Sir  WniiamAnutnHigoaoDpjiDg  the  pbcahadoea  in  Table  H,  hli  name  would  have  bean 
eonaidamblr  lower.  When  yon  oonalder  AM  Sit  William  AiautroDg  wu  aaked  to  ape^ 
ontbiiocouion,  Midh«Mk«dlDrloDger(linetfardMrewuiDeh»mnIlipllci^of  figai«* 
that  be  reallj  matt  get  np  Ignm,  in  order  t*  b«  able  to  refBte  Bin*  I  If  I  wv 
apeaklng  upon  mjborn-baok,I  would  not  have  to  wk  (or time;  ani  obo  wonld  haw 
tbooght  tbaX  (ben  wu  nothing  heie  Ikal  be  wae  not  tboron^j  convenuit  with. 
sir  Wlllian  Anutrong  aJhcta  to  make  light  of  the  rioocheC  H^or  Owen,  R.A.,  In 
bb  leotnre  delJTered  toe,  ^oea  not  do  u,  thon^  be  ia  bToniable  to  rifled  gnva. 
Here  ia  an  extnuit  from  aoms  inlbimatloa  given  before  the  HonM  of  RepreaentativM 
in  Amerioa :  "  Captain  Dahlgren  laji  great  Mreaa  on  the  oertaiMty  of  large  nrand 
projeotilae  tn  ritoehtt,  which  u  moat  tneftal  on  water,  and  ha  11-inob  ahaO*, 
weighing  13Glb«.,  are  cotainlj  Tei7  formidable  agidnit  wooden  aiJiia."  I  reooUaat 
an  anecdote  with  reaped  to  the  value  of  ricoohat.  One  of  the  rieanen  employed  on 
the  coast  of  Spain  could  not  gel  in  —  I  do  not  luiow  preciiely  why,  but  ahe  cmild 
net  Are  direct,  beoMue  of  an  interrealDg  point  of  land,  npon  the  town ;  but  Aa 
flred  Bpon  a  diif  Ihal  «w  facing  the  town,  and  threw  her  abot  ve^  effectually  into 
it.  Now,  1  ahould  like  to  know  ho*  Sir  WilHam  Amutrong'e  diot  would  ricochet 
Into  that  ?  Thqi  worid  not  st  aH.  Yet  he  attaches  no  valne  to  the  circamatanae  -al 
rioocbn  \  Then  he  seemed  to  throws  great  deal  of  doubt  upon  this  AmKican  experimtitt. 
How,  here  li  tliii  work — Simpeon  on  Qnnnery — from  which  Table  E  ia  ti&en ;  anybody 
oan  read  it  i  it  is  very  interesting,  and  I  think  it  Iteare  evideniie  of  the  trtith.  Tka 
(HMof  of  it  is,  evident  ft\>m  his  own  gun.  He  want!  to  uy  tbii  eiperimMit  is  of  novalae, 
in  order  to  di^arage  my  atatements  with  reqieet  to  the  valne  of  rednnng  the  windage. 
Bnt  lAat  ia  the  tact,  bodi  with  respect  to  Hr.  Bariiley  Britten's  gun  and  with  respect  to 
hii  ?  Why,  because  thej  reduce  the  windage,  or  beoanis  they  raduce  it  so  a<  to 
daatroy  the  windage  altogether,  they  produce  great  results  whii  snail  charges.  Why, 
that  ia  Joat  wliat  takce  place  hei«.  Either  Sir  William  AisMtrong  doea  not  pmduoe 
ramlta  that  he  lays  he  dose,  irith  small  ehargea — there  la  not  that  extreme  tension  tpoa 
his  gun,  by  explosion  in  hia  gnn,  that  he  statee  there  is — or  else  thia  table  ia  true.  Ibea, 
if  it  la  true,  it  is  mcnstraaa  to  draw  a  oompariaon  between  old  guns  with  vefy  buge 
windage,  and  Us  guns  that  have  no  wiudage  at  all.  He  went  into  a  long  aigtuuebt 
last  night,  to  prove  OiaC  it  was  a  qneeticn  of  weight,  not  of  fiiction.  Now,  here 
are  aome  eiperimenta  that  prove  the  very  reverie.  If  it  wis  the  weight  AM  waa  tbe 
cause  of  the  higher  initial  velocity,  then,  instead  of  getting  l.SOB  Aet  initial  veloci^ 
with  the  Sl-lb.  S.inoh  shell,  and  1,(79  with  tbe  «6-lb.  shot,  these  SgnrM  wmld  be 
reversed  (see  table  B).  Be  says  that  the  efliKt  of  the  weight  retaining  the  shot  in 
Qte  gnn  lo  much  longer  increasse  the  elasticity  of  the  powder  to  such  t,  degree  that  it 
overcomes  and  gets  a  greater  resnlt,  Why  is  it  not  shown  aa  here  P  Here  ia  the  greater 
weiglit,  and  here  is  tbe  leas  initial  velooi^.  The  hxl  is,  that  there  ii  friction,  by  whieb, 
and  by  giving  rotatory  motion,  power  ia  abaorbed,  as  any  one  who  believes  in  meidunioal 
law*  Bust  admit. 

SirWilUam  Armtiongindertakeatoiaythat  Itaid  that  the  tr^eetoijr  in  this  diagram, 
(Plata  I.  Bg.  IS),  was  that  of  his  «hot— of  his  ball.  I  did  not  say  so.  Here  is  my  ptptz,  in 
wUch  what  I  did  say  is  written.  1  simply  supposed  the  o*e  of  a  shot  that  wonld  travel  a 
distance  of  fl 00  yards  in  one  second;  and  I  snppoaed  the caae of  another  shot  wi^i  leaaiDitial 
Veloolty,  or  half  (he  initial  velocity,  that  itonid  require  two  seconds  to  travel  the  same  distanee. 
Then  I  drew  Oat  as  an  illustration  of  what  would  be  the  resolt.  I,  of  course,  gave  TaMe 
C  o,  Appendii,  also;  bnt  there  I  gave  the  sctuai  quantities,  and  pointed  to  the  octool 
qoantities.  The  lines  (see  Table)  repreeent  the  point-blank  ranges  of  these  reepecUve  guns, 
oa  given  by  the  authorities.  I  am  not  in  the  leastresponsibleforthem.  The  table  iraa  pre- 
pared by  Hr.  Obg',  and  it  mnat  be  taken  tor  what  it  is  worth.  Tbeprinciple  is  juattheBama. 
If,  on  the  contrary,  instead  of  taking  only  one  second  and  two  seconds,  wbers  the  dilTerenoe 
betwwn  bll  by  gravis  Is  the  dUhreoM  between  IS  and  6i,  I  liad  token  tb«  diflmBGe 
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betwMn  two  ftnd  thiw  Meondi,  tfa«M  tlM  (USmiuM  would  bm  bean  giwlw,  bMtoiu  It 
would  luTa  been  the  difteenoe  between  SI  and  111  feeL  Saw,  Sir  William  Armitroag 
reiWBta  a  Btatement,  and  I  mtut  aa;  it  is  duerring  of  Donunant,  and  of  stniBg  oommeDt. 
We  can  nndentand  a  penoo  at  a  meeting,  getting  Dp  and  epeaking  haitil;,  and  eatem- 
porali;,  naing  aa  expreeaion  that  is  not  qaite  to  the  pmnt,  or  giving  a  {act  tluit  ia  not  lele- 
TBiit(  bnt  when  Sir  Williaia  Armitrang  aiks  tar  lime,  and  when  a  fiuit  inch  a^  it  ww-^ 
fbr  It  was  a  tkot  of  ite  kind,  bnt  not  a  relevant  fact — wu  f^ren  bj  Colonel  Lefro;  with 
raopeot  to  the  rifle  as  compared  with  the  roand  shot,  and  Sir  William  Aimtfiong  heats 
that,  and  then  twenty-fi>ar  hours  afterwards  rq>eati  that,  I  saj  it  ii  deaerrJng  of  comneat. 
Now,  lAat  are  the  bets  oeneeming  that  P  The  meeting  waa  led  to  auppoae  thai  this  waa 
an  amnuato  rifie  projeetiie,  inoh  ai  ia  used  in  ordfnaT^  serrioe.  It  was  not  anoh.  Here  1< 
tha  paragnph  wUeb  qipean  in  the  p^>er,  "  It  Iwa  been  the  fiuhion  of  late,  on  the  part  at 
thoM  -who  liave  itndied  gnnnojp,  to  aiaert  that  the  Initial  Talooit;  imparted  to  a  shot  froig 
tt  rifled  eannini  la  kae  flwn  that  irtikti  wonld  bo  derived  from  a  ■mooth-ixire  gun.  Sij> 
WDUam  AnmUtMig  joined  iaKe  on  thia  jx^it,  and,  in  aider  to  aettl^  the  matter,  he,  on  tiie 
d«j  alluded  to,  loaded  a  IS^nnder,  on  Ua  piinidple,  nth  a  iheli  weighing  S  Iba.  wit  b 
a  3  lb.  ebai^  of  powder,  and  the  ^^  Telooitf  obtained  wai  1,710  feet.  A  ^-pewider 
amoott-bore  waa  then  loaded  with  a  ahot  of  Sib*,  and  Ej-lba,  of  powder,  and  tlie 
taitial  Tslocit;  amonnted  onlir  to  1,918  feat."*  Tho  fiiat  poution  is  lliia.  I  atated 
that  elongated  rifie  balla  ooiUd  not  be  prcifected  with  tho  same  initial  Telocity  aa 
roond  balls,  and  I  stated  the  reason.  The  greater  weight,  and  the  wings,  or  rifling, 
would  prerent  the  ono  from  being  projected  with  the  same  velooit;  aa  the  other.  Now, 
bere  k  not  an  ordinal?  ride  projoctile.  Hii  ordinary  riQe  prqectile  for  tliii  pieoe  ii 
111b.  ISoz.  He  rodac«  that  down  to  8  ponads.  How  do«  he  do  it  P  Hemuatoutil  in 
Tarioua  ways.  He  must  cut  it  shorter  ;  and  I  have  no  doubt  he  reduoed  the  lead.  He 
reduced  a,  great  deal  of  the  friction  ;  and  in  faol  he  reduoed  it  as  br  as  poasihle  to  the 
conditionB  of  a  ronnd  ball ;  and  then  be  flree  it  againit  a  ronnd  ball,  ant  of  an  old 
9-Iioiuider,  with  all  its  nlndago,  while  he  reduced  all  tbk  fkiotion  of  hia  own. 

Ht.  O.  Bimdu.  :  Ko,  no. 

C^^tlln  FiaHBODttn :  Well,  camparativelj. 

Mr.  Q,  Sensbl  :  The  ihot  was  not  rednoed  in  any  way. 

Oafitaia  FiaBBOUBKE  i  Are  you  prepared  to  sa;  that  P 

Hr.  Q.  Sunm :  Certainly. 

Captain  FUHBOniiNB :  Fertiapa  yoa  wilt  explain  afterwards  how  It  ma  f 

Mr.  O.  Bbkdil  :  I  have  nothing  to  explain,  except  that  the  ahot  waa  not  redvoed. 

Captain  F^booxnb  :  Then  what  waa  it,  may  I  ask  P 

Ur.  a.  RsncEL :  Ton  aay  the  ahot  was  turned  down. 

Captain  FisHSOinuia  ■.  Perhaps  yoa  will  explain.  I  »ra  not  anxioni  to  mialead  in  any 
nay.     Perhaps  jou  will  kindly  explain  what  waa  done. 

Hr.  Q.  BlHDGL  :  I  merely  «aj  ^t  the  shot  was  not  reduoed. 

C^taln  FisHBOVmm;  I  say  it  waa  reduoed  from  lllbs.  ISoi.  to  Slh*.  Will  yeai 
dMDinie  bow  it  was  reduced  f 

Hr.  O.  ttEKDEL :  I  will,  If  yon  will  allow  me.  Ton  Mated  that  the  lead  wai  wdMed 
■t  the  baak,  to  take  away  all  Uie  frlotion.    Sneh  waa  not  the  mae. 

Captain  FuBBonBDE :  That  wm  my  invreesion. 

Cmunandar  Soori ;  It  wu  a  ipedoUy  prepared  prqjeotile,  not  the  ordinary  one.  Fer> 
hope  yon  will  slate  what  It  was.    Let  lu  tiaTe  the  fiiat. 

Hr,  O.  BsNDXL :  I  merely  vridied  to  correet  one  imporiant  statement  that  waa  llk«ly  to 
nMeiid  die  meeting. 

Captun  FiSHBoDSHB :  WUl  you  state  the  whole  facta  ?  Became  that  ia  reatlly  the  ptdnt 
to  be  arrired  at,    I  do  not  want  to  mislead  the  meeting. 

Commander  ScOit  :  Describe  the  projeotile. 

Hr,  O.  Bendbl  :  I  am  not^n  ■  poutlon  to  describe  the  whole  bets,  but  I  hear  things 
stated  that  are  not  correct.  I  understand  yon  to  say  that  the  lead  ia  tnined  down  at  the 
Uae  of  the  ahot,  with  the  view  of  redoelng  the  shot  to  the  ocndltlon  of  a  ahot  fired  from  a 
amooth-bcre  gon.  I  beliere  that  auch  is  not  the  eaae,  and,  as  it  ia  an  important  fbatnre 
in  the  experiment,  I  think  it  right  to  aay  so. 

Cutain  PiaHBODSDB ;  Ton  reduced  the  weight. 

Ur.G.RBaiiL:  I  know  nothing  of  the  wdghl.  I  know  there  Is  ae.peander  shot 
Oied  from  a  11^  12-poiinder  gun.    There  ii  snch  a  shot  as  a  S-poonder,  and  I  beUeTe 
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that  maithsTa  been  ths  one  used  in  the  eiperimint,  not  a.  ipMw]  ihot  eonttroolcd  Im  the 
purpow.  YoD  woold  lead  the  meeting  to  euppou  that  b  ^>eci>l  ebot  wai  made  for  tbli 
eiperiment,  and  that  I  call  in  quation. 

AdDiiral  Uauted:  When  jou  uh  the  term  "turned  dawn,"  do  Jou  use  it  in  the 
anDte  of  reducing  the  diameteri  paring  down  ? 

Mr.  a.  Rekiibl  :  I  UD  aniwcring  C^itaia  Piabboume. 

Captain  Fishbodbnk;  lundentindit  waa  b  12. pounder  gnu,  and  nota  B-pOluidar,that 
jon  epoke  of. 

Hr.  Q.  Berdbl  :  It  ■■  the  lame  calibre;  Mid  the  siie  of  the  gon  ii  Mated. 

Captain  FuHBODHNB  :  Qentlemen,  I  am  not  la  a  poaitioo  to  tell  ;ou.  WhM  I  aaj  b 
thUtthatthemeetlngwuled  tobeliere  that  thiiwaaanardinaT7ierriaaprojeotUe;  that  an 
elongated  rifle  nhot  waa  projected,  and  prodnoed  the  Telocitj  of  1,710  feet.  Nwther  did 
~  ODlonel  Lefro;  nor  Sir  William  Armatrong  bj  Bnjthing  about  the  redaction  of  the  weight 
at  all.  Now,  wliat  1  oomplain  of  m  tbii,  that  in  a  public  meeting  of  this  lort,  men  in  the 
public  service,  upon  a  public  qaeation,  mOi  one  of  Her  Hajei^'i  minialen  in  the  ohair, 
ihould  undertake  to  get  up  and  state  half  the  taota. 

Commander  Scott  :  A>  the  meeting  hai  been  interrupted  on  thii  ocoadon,  I  ma]'  claim 
from  the  Chiinnan  permiieton  to  nj  thia,  that  the  9-poDnder  ia  lerTed  out  aa  a  9-pounder, 
and  oeier  mentioned  a*  a  IS'pounder.  The  12-pannder  gun  ia  iaeued  ai  a  12-pannder. 
1  never  heard  a  S-pounder  caUed  a  12-ponnder  in  m;  life,  and  1  do  not  know  that  it  haa 
ever  been. 

Hr.  Q.  BEHnsc:  The  9.pounder  ii  dmpl;  a  12>poQDder  abortened. 

Commander  SiMTt :  It  ia  a  differant  gun  which  haa  been  anpplied,  in  conaequence 
of  the  other  guu  being  too  heavy  for  the  horse  artilleij,  I  know  it  quite  aa  well  as  ;ou 
do.    It  is  a  9-pouDder. 

Captain  FisHBOiinNs:  What  I  contend  is,  that  under  an;  circunutanDea  it  ia  a  one- 
uded  experiment,  and  I  want  to  know  why  one-sided  experiments  are  to  l>e  made  ;  and  I 
want  to  know  wbj,  after  oae-iided  experiments  are  made,  the;  are  glaeu  publicity  to  hi 
the  public  preaa,  when  experimenta  that  are  of  immense  value  and  immense  importance, 
that  make  altogether  in  the  appoaite  direction,  are  kept  coiered  up.  Sir  William  Ann- 
strong  affected  to  throw  discredit  and  doubt  upon  Table  E.  I  had  a  great  many  more 
bcU  of  this  desciiptjoa,  I  did  not  want  to  crowd  them  upon  the  meeting-  The  first  part 
of  Table  G  was  hi  the  Ttviei  newspaper  ;  othen  were  talcen  from  meaatuemsnt  at  ^oe- 
buijness  and  the  official  reports,  and  Sir  William  Armstrong  aSTects  to  sa;  that  these  an 
not  accarate.  The  principle  on  which  the  numbers  given  In  Table  A,  and  headed  com- 
parative force  of  blow,  are  calculated  is  the  admitted  principle,  that  the  reairtaooaB  of 
iron  plates  are  as  the  squares  of  their  thicknesses.  Theae  fignna  are  only  inverting  the 
aperatioa,  and  taking  the  indentation,  and  squaring  that,  as  giving  a  measure  of  the 
force  of  the  blow  which  made  those  iadentaUons. 

There  is  another  hot  that  I  do  think  Colonel  Lefroy  and  Sir  William  Armstrong, 
more  especially  Sir  William  AnnHtrong,  when  he  was  talking  upon  this  very  important 

Cllon,  should  have  told  us  at  the  same  time,  and  that  was  a  taot  whidi  ha  kept  quietly 
□a ;  and  aertainly,  by  what  he  said,  be  led  ns  to  believe  that  there  was  no  such  bet 
in  existenae.  It  is  this :  that  ttma  a  smooth-bora  gun,  with  a  ISO  lb.  shot,  2,000  het 
veloci^  was  obtained.  Now,  I  dare  say  most  of  the  peraona  present  do  not  hnow  that 
anch  an  eiperinlent  has  been  made  at  all,  and  I  do  aay  it  is  one-sided  for  Colonel  Lefroy 
and  Sir  William  Armstrong  to  speak  about  the  wonderful  velocity  of  1,7^0  feet  got  from 
his  gpn,  and  to  speak  of  it  as  the  greatest  veloci^.  I  do  not  actually  use  his  words,  but 
certainly  that  was  the  impreasion  left  behind,  that  It  was  greater  velocity  than  was 
obtained  from  the  smooth  bora,  when  we  have  the  smooth  bore  giving  2,000  feet  instead 
of  1,710.  It  is  quite  true,  there  was  a  large  quantity  of  powder,  but  it  waa  a  amooth 
bore.  That  is  the  question  at  issue.  His  rifle  guns  will  not  bear  the  amount  of  powdw 
that  waa  Bred  out  of  these  smooth-lKireguiUi  and  the  whole  question  turns  opon  tbia. 

Admiral  Hilsted  :  Allow  me  to  make  one  remark.  The  charges  tram  which  these 
initial  velocities  were  got,  were  all  flcad  by  galvanic  battel};  and  in  the  case  of  the  80  lb. 
and  DO  lb.  charges,  they  were  flred  ^om  two  different  plaoaa.  The  length  of  th* 
cartridge  amounted  to  about  two  feet,  and  two  wires  were  put  in,  with  about  the  space 
of  eight  incbes  lietweeu  them.  The  cartridge  waa  therebra  divided  into  three  parts. 
That  is  how  that  initial  velocity  was  obtained.  Otherwise  it  was  utterly  Impotubla  for  a 
gun  of  that  description  to  have  burned  SO,  70,  80,  or  90  ponnda  of  powder  during  the 
period  of  the  passage  of  the  Rhol  from  the  breech  to  the  muzzle.  Therefore,  all  tl 
velocities  arc  perfectly  af 
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CapUin  PiSDBoVHaB:  I  think,  Admiral,  ;au  &ra  ■  little  bayond  the  bMjk;  becanu  Sir 
Hawwd  Doaglu  gives  an  initial  reloci^  ol  S,20D  Uet. 

AdmiTal  Hautkd  :  I  marel;  stated  haw  it  was  obtaiaed. 

Captain  FishBoubne  ;  But  you  went  bejond,  and  said  tliat  was  a  vBlociiy  that  wag 
purely  abDormal. 

Admiral  Ualsted  :  I  meant  that  mode  of  Hring  the  cartridga  was  perfectly  abnormal, 
tt  is  DMiall;  fired  from  the  touoh-hole. 

Oiptaia  PiBaBODB^ilt:  I  beg  your  pardon.  It  just  cornea  to  tliit — that,  natwithstanding 
the  objeotions  which  Sir  William  Aniutroag  undertook  to  rstate,  I  am  not  aware  that 
the  andienoe  will  say  that  he  has  refuted  a  single  Eiot  or  a  single  sCatement  that  1  haie 
ttronght  forward;  I  do  not  know  that  he  has  underiakan  to  do  so  directly;  he  has  cast,  ai 
I  said  belore,  a  doubt  upon  Table  E;  but  there  it  is.  Here  is  the  work  :*  the  man  will 
■peak  for  himnlf.  Any  pereon  who  reads  this  book  will  be,  I  am  sure,  natisfled  as  to  tha 
character  of  it;  and  it  is  really  a  representation  of  hota,  and  it  is  Just  as  much  an  experi- 
ment, and  I  say  a  tar  more  accurate  eiperimeat,  than  that,  in  which  1,740  feat  initial 
TelMnty  wae  obtained;  and  I  think  you  will  obseris  that  Sir  William  Armstrong  acknow- 
ledgsd  that  in  the  end  we  must  have  amooth  bores  for  ship's  broadside  guns.  I  am  quits 
■atisfled  of  it  myself.  I  am  quite  satisfied  that  it  is  not  with  lead-coated  projeolilea, 
or  lead  in  any  ^pe  on  projeatiles,  that  you  can  at  all  get  the  initial  velocity  that 
will  anit  for  ^p  guns,  fbr  breaching  purpoeee,  at  short  dislanoes;  and  therefore  it 
yoD  cannat  from  strong  minilea  of  this  dtaoriptian  [pointing  to  an  iron  shot  with 
iron  bearingsj  get  the  initial  velocity  yon  want,  yoa  have  no  alternative  but  to  have 
smooth-bore  guns ;  and  I  think  it  is  quite  evident  that  this  is  the  oonclnsian  Sir  Wil- 
liam Aimitrong  has  come  to  himself;  bat  I  do  say,  and  1  do  feel — and  I  Ihink  any  per- 
aoos  who  consider  about  it,  will  agree  with  me — that,  seeing  the  number  of  crotchet*  Sir 
William  Armstrong  has  had  upon  the  subject,  it  is  hardly  Mr  to  leave  our  service  any 
longer  at  the  mercy  of  his  further  crotchets.  I  da  feel  msatstronglythat  the  question  ought 
to  be  an  open  one,  and  that  experimenla  by  other  people  ought  to  be  admitted,  that  then 
shoold  be  an  indepeudent  body  to  determine  what  the  exp^menta  should  be,  and  to  see 
them  oarried  out.  Why,  what  it  the  tact  ?  Here  we  have  these  old  eervioe  guns,  that  have 
done  u*  good  service,  eondemDed  by  wholemle,  just  open  the  mere  flat,  that  "  this  will 
not  do,"  or  "  that  will  not  doi"  in  the  same  style  in  which  he  condemns  this,  "  Oh !  Ihii 
it  impoasible,  it  cannot  b«;  I  give  you  no  reason  for  it.''  At  if  we  were  all  children 
that  we  mnst  aocept  his  dictA,  just  beoaase  he  chooae*  to  say  it.  Why,  really  it  is  quite 
sad.  A  criminal,  if  he  ouly  goes  to  the  jadge  inform&iiaiiptrii,  liaa  a  counsel  ap- 
pointed to  defend  him,  bat  here  these  poor  smooth-bore  guot,  with  all  their  disadvan- 
tages,  have  the  jndgflB  and  jury  and  oouDsel  and  spectators  all  against  them.  No  wonder 
they  are  condemned  and  thrown  out  of  court,  I  do  say  the  countiy  would  never  gat 
better  worth  for  a  fee,  than  if  it  were  to  j^point  a  person  or  suitable  persons  to  watch 
theae  experiments  and  see  that  they  are  proper  experimente  and  properly  tried.  Would 
any  one  batieve  that  Sir  William  Armstrong,  who  demonttratet  to  you,  and  writat  to  the 
Taut  newspaper  on,  the  importance  of  initial  velocity,  should  syttematically  asglact  it  ? 
There  it  not  one  experiment  that  it  made,  except  those  lately,  in  which  the  grand  ob- 
ject hat  been  to  get  greater  initial  velocity.  Every  experiment  bat  been  "how  not  to 
do  U." 

I  am  soiry  I  have  troubled  you  so  long  on  the  matter.  I  have  hardly  made  it  as  clear 
Bslehoald  like  to  have  done,  becaase  it  u  a  large  subject  and  it  is  not  mysabject.  There 
an  many  Mhera  who  wonld  have  undertaken  the  subject  much  better,  and  done  much 
better  by  it;  but  it  might  have  been  said  that  they  had  a  crotchet,  or  a  hobby  to  ride, 
I  hft*e  none. 

The  Chubhan  :  Having  now  brought  this  discosslon  on  the  beat  naval  gunt  to  a  con- 
closion,  I  may  roentioa  that  the  Council  have  before  tham  tha  aubject  of  the  best  metal  for 
a  naval  gon^on^bicb  they  luipe  to  elicit  equally  valuable  inlbrmation  at  they  have  done 
on  the  present  ooea^on.  As  soon  as  It  it  arranged,  they  will  advertise  when  the  disoos- 
sian  b  to  lake  plaoa. 

A  Tote  of  thanks  was  paaeed  to  Captain  Fisbbodrms,  lor  bis  paper,  and  tb«  piocaedings 
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Km*  th*  abore  dmurioa  took  pUe*  a  0-po«wd«r  AmMrong  Mpuot  duU  and  a 
12-ponDder  Amutrong  proof  ifaot  lure  been  d^Kaited  (t  lh«  K<^  UDU«d  Scrrio*  IiMi- 
tution,  b;  Colonel  Lefroj,  R.A.,  witk  tba  DBdermeDtiiHKd  darogitioii,  to  UliutrMa  his 

"1, — d-ponnder  Armstrong  ngmsnt  shell  (vdghing  williDnt  fuM  or  buntiog  olufge 
SJlba.)    Tbii  ^Mumen  bu  been  leduosd  to  Slbs.  by  ramoTing  loi.  of  the  inude  meMd, 
and  ia  ons  of  thne  prepared  tor  a  deteimiaation  of  Ibe  Initial  v«lo^  of  aa  AtvUroDg 
dtot  Aied  with  a  charge  of  one-lDurth  tli  wugh^  Hmj,  1S02, 
"  For  diaiga  2lba.,  the  maan  vdooUj  waa  :— 

1,M2  feat  p«  MOMid  with  A^  powder. 
I.TiSbat     ditto       with  2,  A  powdar.* 
a. — IS-ponndw  ArmabiHig  ptMf  aho^  Irad  with  a  Bharse  of  oaMoMth  iti  waigkt. 
Exhibited  to  show  thai  ih«t  fSmi  with  thia  ohuat  tak*  the  riAiag.— Ed. 

*  2  A,  powder  has  a  nuicb  Uigai  grain  tlun  A,. 


-      .  -     .  J  note:— 

"  UndeiMandbig  that  Colonel  Lefroj  baa  not  w  ArMtrong  1: 
V-ponndw  Kgmeat  shell,  rednoed  to  8  Iba.  to  be  depontod  )■  th»  Iwtitiittrn  to  pnre  the 
•orrvctness  of  hk  Malaments,  I  b^  to  add  thai  I  did  not  ^ustlaa  hii  faots,  bnt  thair 
rderaiHs;  to  my  Matemsnk. 

"  I  did  not  saj  that  ondar  axa^itlonal  olroamitaneaa,  and  wMi  leloci^  greatar  than 
nsnal,  the  AnnitroDg  shot  wonld  not  take  tbe  rifling ;  nij  itatement  waa,  that  if  elon- 
galad  lead-coated  Aol  wwe  dii*en  ap  to  the  maMfannm  Teh>citiee  obtainable  widi  qibvieal 
Aot,  tbe  fcraier  wMdd  Mp,  or  burnt  the  gons  if  ib»  eoaUng  were  haidened,  and  I 
espeoiallj  alluded  to  hea>7  iiB*al  gam,  irtiieh  are  flred  wHh  high  dwrgea  lor  breaoUng 
liniplBiea. 

»  Tbe  aipirinMnt  with  Uie  8  lb.  shell  waa  Itraleiant,  as  I  did  not  M17  that  a  bi^  TebMi^ 
oonld  not  be  giren  to  an  dongaled  shot  onder  anjr  dreomatanow  ;  bnt  that  to  an 
elongated  shot  eonid  not  be  given  a  vdooit;  eqnal  to  tiat  giren  to  a  sphmoi  shot  nnds 
the  oooditiona  stated  In  loj  pH)er,  In  which  I  dwdt  on  ttia  iiiiiiiiallj  lot  heaTj  gnna  and 
high  oharga  for  dilp  pnrpoan. 

•*  ne  Mlowing  wvDid  haTs  be«D  nlsnnl  to  m;  p^cr,  and  would  have  been  a  naeAiI 


Is  experlmenl; 
oal  Aot  with  1 


"  A  ^berioal  MNt  with  the  amallsst  practical  windage  bed  traa  a  gun  of  •qnal 
■Hametar,  and  predsdj  aimllar  to  the  llO-poonder  (bnt  wiUi  a  smooth  hm),  and  wift 
a  eharge  that  wovld  bring  eqoal  tension  upon  It  with  Aat  whidi  &e  110-ponnder  mnlti' 
gNOTO  is  nbjeotad  to,  vAen  flrad  with  Hm  Ug^Mst  dwige  K  will  nifiij  baar.'V-EiJ. 
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mON  AHD  STEEL  AS  MATERIALS  FOB  RIFLED  CANNON. 
By  JoHK  AtiDERsoN,  Ebq.,  ABsifitant  Supeniit«ndent  Royal  Can 
Factories,  Woolwich. 
If  tbe  value  of  a  material  were  to  be  estimat«d  by  the  place  which  it 
occupies  in  the  world,  in  regard  to  its  uBefolnees  for  Berving:  the  mnltifa- 
rionB  purposes  of  mankind,  then  to  the  class  of  metals  known  as  iron  and 
steel  in  their  many  modifications  must  be  ascribed  an  importance  and 
position  superior  to  any  of  the  other  mineral  snbstauces  whicb  have  been 
placed  at  onr  disposal. 

Iron,  inclnding  steel,  is  the  great  staple  article  of  Britain,  and  ia  the 
(iiief  agent  by  means  of  which  this  country  has  been  enabled  to  maintain 
the  prominence  she  holds  among  the  other  nations. 

la  this  conntry  alone  above  fire  million  tons  are  produced  annually ;  and 
the  increasing  applications  of  those  materials,  which  we  daily  see  going  on 
around  us  in  every  branch  of  the  arts  of  peace,  as  also  their  extensive  use- 
fulness in  connection  with  the  art  of  war,  render  it  highly  necessary  that 
every  intelligent  individual  should  have  some  acquaintance  with  the  leading 
pecidiarities  of  those  substances ;  and  the  object  of  the  present  lecture  is  — 

1st.  To  point  ont  generally  the  nature  and  the  leading  characteristics 
of  those  materials ;  and 

2nd.  To  consider  their  comparative  fitness  for  one  of  the  purposes  to 
wtuch  they  are  implied  as  munitions  of  war,  namely,  riilcd  cannon. 

As  there  is  no  other  subject  in  connection  with  the  wide  range  of 
practical  mechanism  engaging  more  attention  at  the  present  time  than 
the  one  now  under  consideration,  and  which  is  already  ao  well  known  in 
many  of  its  details,  it  cannot  be  expected  tiiat  much  additional  light  will 
be  thrown  upon  it  in  the  present  instance,  or  that  any  claim  for  originality 
can  now  be  made ;  still  it  is  to  be  hoped  that  the  first  part  of  the  lecture 
may  be  nsefiil  to  some,  and  that  Uie  foots  which  have  come  out  under  my 
own  observation  and  experiments,  which  are  referred  to  in  tlie  latter  part, 
may  be  iustructaTe  to  bU. 
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AlUiongh  iron  is  frequently  feferred  to  in  the  Old  Testament  Scriptures, 
yet  we  cannot  find  that  it  was  extensiTely  nsed  until  a  mnch  later  period ; 
the  hindrance  to  its  introdnction  probably  arising  from  the  extreme  diffi- 
cnltj  experienced  in  eeparating  it  from  the  eartl^  matters  with  which  it  is  . 
found  in  the  ooadkion  of  "iron  ore." 

Uie  ores  of  inn  ue  fovnd  extaonveiy  scattered  kll  aver  the  worid,  yet^ 
comparatiTely  speaking,  few  are  now  considered  as  fitted  for  the  pnrpoeea 
of  the  iiDn-maker ;  qaestions  of  qnah^,  meauB  of  Meeting  lednction,  aod 
other  commerdal  qneetions,  chiefly  determine  their  valae. 

In  Sweden  and  in  some  other  cormtries  iron  ore  is  fonnd  in  solid  rocks, 
ferming  tmbb  in  the  granite  of  enormons  thic^nns,  snch  ore  being  eon- 
paratirely  pnre.  This  ore  is  supposed  to  be  of  rolcanic  origin,  and,  being 
generally  in  conjunction  with  igneous  rooks,  it  in  aU  probability  at  some 
remote  period  was  belched  ont  from  the  molten  matter  within  the  globe. 

But  in  this  country  most  of  our  iron  is  fonnd  mixed  np  with  indnr&ted 
clay  or  mud,  in  lumps  or  nodules;  and  it  is  supposed  that  these  lamps 
are  the  mnd  of  «nd)  nina  of  votoaaic  iron  ore  ground  down  by  the  geolo- 
gical floods  of  an  early  era. 

These  Inmps  are  genenUy  fonnd  in  beds,  ind  frequent);  jnst  abcre  Utd 
under  and  alternating  with  the  seams  of  coal  by  means  of  which  they  are 
to  be  smelted,  and  afeo  in  close  proximity  to  the  refractory  material  called 
fire-clay,  which  is  so  valuaUe  an  agent  !n  th^  reduction. 

Prerious  to  the  smelting  process,  by  which  the  iron  is  separated  fr<«a 
the  earthy  matter,  it  is  found  neceBsary  to  subject  the  ore  to  a  ^vliminaiy 
process  of  calcining,  or,  as  it  is  commonly  termed,  roasting,  whidi  is  simp^ 
a  subjecting  of  the  ore  to  a  continuous  dull  red-heat  for  a  considenhle 
period  in  order  to  drive  off  the  foreign  matters  which  are  injurious  to  the 
quality  of  the  iron,  and  also  to  produce  a  greater  degree  of  oxidation,  as  weU 
as  to  open  up  the  ore  and  render  the  smelting  process  more  easily  efiected. 

The  degree  of  heat  employed  in  roasting,  the  period  of  time  required, 
and  the  description  of  kiln  or  oTen  which  is  need,  depend  entirely  on  tbs 
nature  of  the  puticular  ore,  and  are  found  to  differ  in  ahnost  every  locality : 
in  all  the  object  is  the  same,  namely,  to  keep  the  ore  at  snch  a  temperature 
and  for  such  a  length  of  time  as  will  be  sufBcient  to  expel  the  injurious 
gases ;  those  conditions  of  procednre  in  the  great  majority  c^  cases  being 
derived  from  experience  ra&er  than  frvm  any  chemical  knowledge  of  the 
dianges  to  be  effected. 

Up  to  this  stage  the  ore  has  but  littie  resemblance  to  the  valuable 
metal  which  it  contains,  and  the  first  great  step  in  advance  is  to  eliminata 
the  earthy  matter  and  set  the  iron  free. 

This  is  effected  in  different  ways ;  but  the  general  method  is  to  put  ths 
ore  and  fuel  into  the  fdmace  together,  then  to  generate  an  intense  heat  by 
means  of  a  strong  blast  of  wind,  until  the  refractoz;  ore  is  or«iXHDe  aitd 
the  iron  begins  to  melt. 

Without  some  other  agent  to  assist,  the  process  of  separatitm  would  ba 
very  imperfectly  aocompUshed  :  it  is  foimd  necessary  to  emj^oy  what  is 
termed  a  flux.  This  finx  material  is  also  thrown  into  the  funi«ce  iJwg 
with  the  ore  and  fuel,  and  the  chief  ol^ect  of  the  flux  is  to  iiiut«  witii 
the  earthy  matter  and  set  free  the  Iron. 

With  ar^llaceous  or  clay  ore  a  calcareous  flux,  geawMly  liKwetooe,  ji 
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OBod  t  with  a  caloreoaa  ore  aa  nigSlMeow  flux  is  employed,  or,  what  is 
better,  a  mixture  of  faoUi  descripdona  of  ore  in  due  proportion. 

Under  the  high  temperatore  withiu  the  fiimaoe,  the  two  eutiif  ed)- 
■tances  awimilate  and  ibrm  the  glasij  aUg  or  aooda,  ^riiieh,  being  lighter, 
floats  upon  the  liquid  iron  at  the  lower  part  of  the  fomace,  and  rnni  off  l^ 
an  opening  left  on  pnipose ;  while  the  iron  ^when  a  snfBcient  qnautily  ia 
collected)  is  nin  out  upon  the  floor  into  the  pg-iron  of  commeroe. 

Fnm  the  idnmmita&ce  that  the  melting  iron  ia  in  euoh  intimate  contact 
with  tiiB  fnel,  and  from  having  to  pase  through  it  like  water  through  a 
filter,  the  quality  of  the  iron  is  neccBsarilf  much  affected  by  the  natnre  of 
the  fuel,  and  as  it  bo  happens  that  ibe  presence  of  Bulphnr,  phosphonii, 
and  oUier  imparities  is  found  to  afTect  the  oonditioQB  of  strengtii  and 
other  prt^ierties  of  the  iron,  those  descriptions  of  iron  that  are  made  with 
the  pnrest  mineral  tiiel  are  the  best,  supposing  other  conditions  to  be  tha 
same,  and  best  of  all  is  tlie  iron  smelted  with  the  charcoal  from  wood, 
whidi  is  obriondy  more  free  from  thoee  injnnotia  properties  that  belong, 
more  or  lera,  to  all  mineral  fuel  nted  in  the  iron  mannfaetnre  on  a  large 
Male,  with  which  I  am  acquainted. 

By  enbjecdng  mineral  oial  to  the  procesB  of  coking,  it  it  pnniied  to  a 
considerable  extent,  still  the  iron  which  is  made  even  with  coke  ia  not  of 
mch  high  qnality  aa  that  made  with  the  still  purer  fdel  of  wood  diMuoal. 

It  wUl  thus  be  Been  that  at  the  very  threshold  of  the  mannfactora  there 
are  eaneee  in  operation  that  serionsly  affect  both  the  qnality  and  the  cost; 
■ad  that,  altbon^  in  the  manufactore  of  ordnance,  a  mBt«rial  of  the  very 
best  description  i»  the  deeideratum,  stdU  in  the  wide  ruige  of  the  arts  IJwrq 
it,  at  the  same  time,  a  demand  for  every  quaUty.  It  thns  happens,  and  that 
to  a  great  ext«ut,  that  price  rather  than  excellence  is  the  predominating 
inflnence  that  determines  the  maonfactaire. 

Iron  may  be  divided  into  three  great  claseesi ;  these  are  known  aa  cast 
and  wrought  iron  and  steel;  indeed,  for  all  practical  purposes,  they  may 
be  looked  npon  is  three  distinct  metals. 

Cast  iron  ie  the  autterial  as  it  mns  from  the  fiiat  process  of  the  smelting 
furnace,  and  is  that  from  which  both  wrought  iron  and  st«e1  are  made. 

During  the  amelting  proceas,  the  iron  has  absorbed  a  c^widerable  quan- 
tity of  oarbon,  as  well  as  BtJII  retaining  several  other  ingredients  and 
(H^inal  impuritieE,  the  presence  of  which  renden  cast  iron  cf^f^e  of  belnjf 
n^fid  and  remelted  a  unmber  of  times,  uid  nsed  for  the  VMions  purposes 
of  tJke  iron-founder,  and  the  metal  is  sofBciently  liquid  to  admit  of  b«ng 
poured  into  aouldB  of  any  form  with  the  greatest  facility ;  hence,  if  east 
iron  had  the  tongbness  or  strength,  and  the  other  good  qnalitieB  of  either 
of  the  other  modifieationB  of  this  metal,  namely,  wronght  iron  or  steel,  it 
VDidd  neoesaarily  have  the  preferenoe,  not  only  on  aeoount  of  its  cheap- 
ness, bnt  also  from  the  great  readinees  with  which  it  can  be  poured  into 
almost  any  variety  of  intrioate  outline,  at  a  small  expeaditiu'e  of  fnet, 
wages,  or  plant. 

Cast  iron,  irtien  ooBsideved  as  a  material  fiv  the  iron-founder  of  general 
artidea,  is  ivostiy  affected  by  the  proportion  of  oaihon  which  ia  pre»«at. 

The  carbon  renders  the  iron  more  liquid  when  in  the  flaid  state,  and 

seAer  •wbtn  ia  tha  solid  OMdilion,  at  'the  sane  tune  it  ia  not  quite  bo 

iboag  in  ngnd  to  ita  tenacity,  althongh  powwHwd  «f  mora  tongtewM 

o2 
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than  iron  contwaing  a  less  quantity  of  carbon ;  hence  the  foouder  is  to  a 
great  extent  gnided  in  the  selection  of  pig-tron  for  particular  articles  hj 
the  quality  of  the  compound. 

For  castings  where  great  strength  is  aimed  at,  considerable  jadgment  is 
necessary  in  the  selection  of  a  mixtore  that  will  secure  all  the  conditions 
of  eoftneas  or  hardness,  closeness  of  the  grun,  and  that  degree  of  tonghness 
and  strength,  which  may  be  necessary. 

There  are  many  instances  on  record  of  cast  iron  having  shown  an 
amazing  amount  of  strength,  toughness,  and  general  endurance,  both  as 
gnns  and  in  other  constmctionB ;  still,  at  the  best,  it  is  uncertain,  and,  as 
will  bo  seen  hereafter,  it  is  not  strong,  and  is  proTerbially  treacherona  to 
depend  upon,  as  it  gives  no  warning  before  rupture ;  and  hence  the  time 
has  arrived  when,  for  ordnance  eHpeciallj,  it  seems  about  to  give  place  to 
a  better  material,  either  wrought  iron  or  steel,  or  perhaps  a  combination 
of  both. 

The  malleable,  ductile,  tough,  and  fibrous  material  termed  wrought 
iron,  which  is  so  extensively  used  by  the  smith  for  every  branch  of  art,  is 
made  directly  from  cast  iron  by  an  elimination  from  that  compound  of  its 
carbon,  sulphur,  silicinm,  phosphorus,  and  other  impurities,  by  a  process 
of  oxidation. 

This  purification  of  cast  iron  produces  a  material  with  entirely  dififerent 
characteristics;  it  becomes  much  stronger,  has  greater  toughness,  is  highly 
infusible ;  it  loses  the  property  of  becoming  liquid,  and  is  therefore  unfitted 
for  the  founder's  purposes.  At  the  same  tame,  however,  it  acquires  another 
property,  almost  equally  valuable,  for,  when  brought  to  a  high  tempera- 
ture, it  acquires  a  viscous  or  sticky  character,  so  that  if  different  pieces  in 
this  condition  are  brought  together,  they  adhere,  and  if  a  blow  is  ^ven  or 
presBore  applied,  the  separate  pieces  are  made  to  adhere  permanently. 

This  remarkable  property  is  termed  welding,  and  is  the  basis  of  the  art 
of  forging,  as  practised  by  the  smith. 

The  conversion  of  cast  into  wrought  iron  is  efi^ected  in  different  ways, 
although  the  same  principle  is  adopted  in  all,  namely,  to  bum  out  ihe 
silidum  and  carbon. 

One  arrangement  is,  to  drive  off  these  matters  by  fusing  with  charcoal 
while  a  hot  blast  is  playing  on  the  liquid  mass ;  but  the  more  usual  plan 
in  this  country  is  to  subject  the  liquid  to  the  well-known  process  of  pud- 
dling. The  cast  iron  is  melted  in  a  furnace  in  which  a  hot  oxidising 
dame  is  brought  to  bear  upon  the  fluid ;  by  means  of  iron  tools  the  mass 
is  moved  and  stirred  and  turned  over  in  eveiy  direction  so  as  to  expose 
every  portion  of  the  iron,  in  tiuu,  to  the  influence  of  the  flame. 

TJnder  this  influence  it  gradually  loses  its  fluidity,  and  acquires  the 
viscous  or  sticky  property.  It  is  then  parted  into  lumps  of  a  size  suitable 
for  manipulation ;  each  lump  is  afterwards  subjected  to  a  still  farther 
process  of  purification,  and  one  which  is  dependent  on  another  principle  for 


The  lump  of  viscous  iron  may  now  he  compared  to  a  veij  dirty  sponge 
that  requires  to  be  several  times  wetted  and  wrung  m  order  to  make  it 
pure  and  clean. 

On  its  removal  from  the  puddling  furnace  thin  lump  of  viscous  iron 
nutter,  like  a  dixty  sponge,  is  pnt  under  «  heavy  hammer  or  other 
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apparatus,  the  blows  or  squeezing  of  which  drive  off  the  imptmtiee,  and 
the  mass  is  worked  out  sttil  further  hy  means  of  rolls  into  a  long  bar  of 
coarse  and  dirty  iron,  unfit  for  the  smith,  and  which  is  afterwards  cut  into 
short  pieces.  These  pieces  are  piled  up  into  a  bundle,  and  are  again  put 
into  a  famaco  and  subjected  to  another  heating ;  the  iron  is  again  brought 
to  the  welding  state  for  another  washing,  and  is  again  subjected  to  another 
beating  from  the  steam  hammer,  and  a  siiueezing  from  the  rolls,  all  which 
still  further  improye  the  purity  and  the  quality  of  the  iron  bar. 

For  the  production  of  the  better  descriptions  of  iron,  this  process  of 
purification,  of  cutting  up,  re-welding,  and  hammering  or  rolling,  is 
repeated  several  times  until  the  proper  quality  is  attained.  Of  course 
such  treatment,  while  it  improves  the  material,  also  increases  the  cost  in 
a  still  greater  proportion. 

Eren  after  the  best  treatment,  the  wrought  iron  of  commerce  is  not 
chemically  pure,  although  its  combination  with  the  grosser  impurities 
does  not  seem  to  he  of  that  intimate  character  that  esiRts  in  cast  iron.  It 
Blall  contains  carbon,  silicinm,  and  other  matters,  which  fill  up  the  minute 
vacant  spaces  between  the  fibres  which  comjwse  IJie  structure  of  the  bar. 

In  consequence  of  the  great  affinity  which  iron  has  for  sulphur,  phos- 
phorua,  and  other  impurities  that  affect  its  quality,  the  quality  of  wrought 
iron  is  much  dependent  on  the  character  of  the  fuel  employed  in  its  manu- 
foctnre ;  the  purer  the  coal  the  better  is  the  iron,  and  hence  that  which 
is  made  with  wood-charcoal  is  necessarily  the  purest  and  best,  although,  at 
the  same  time,  it  is  most  expensive. 

The  quality  of  wrought  iron  is  also  greatly  dependent  on  the  original 
selection  of  the  mixtures  of  cast  ironforpuddling,  and  onthe  care,  skill,  and 
close  attention  which  are  brought  to  bear  upon  all  its  snccessive  stages ; 
hence  iron  comes  to  differ  as  much  in  its  qualities  and  properties  as  any 
two  mat«rials  of  the  same  class  could  be  expected  to  be  capable  of  doing, 
and  more  so  than  that  of  any  other  similar  substances  with  which  I  am 
acquiunted. 

This  difference,  however,  is  only  detected  when  high  conditions  are  aimed 
at,  then  close  observation  discloses  innumerable  shades  of  qualify,  that 
escape  the  observation  of  the  majority  of  workers  in  iron,  who  use  the 
material  for  purposes  where  the  object  required  is  easily  secured. 

The  conversion  of  cast  into  wrought  iron  by  the  removal  of  carbon  and 
silicinm  completely  changes  the  characteristics  of  the  material.  It  has 
lost  the  brittle  property ;  it  now  yields  and  stretches  before  it  breaks ;  the 
permanent  yielding  point  is  now  higher  than  the  former  breaking  point, 
and  the  breaking  point  is  double  that  of  the  yielding  point. 

These  are  all  strong  conditions  in  its  favour,  but  at  the  same  tine  it 
has  many  serious  defects. 

It  is  difiicnit  to  produce  in  large  masses  that  are  perfectly  somid 
throughout ;  the  smiUi  or  forgeman  has  little  control  or  authority  over  its 
behaviour  when  in  the  welding  furnace,  and  hence  it  is  extremely  difScuIt 
to  produce  large  foi^ags  perfectly  sound,  even  with  the  best  treatment ; 
there  is,  therefore,  still  great  room  for  improvement,  so  as  to  ensure  a 
perfectly  homogeneous  mass,  possesdng  all  the  good  properties  of  the 
malleable,  welding,  tough  material,  and  which,  at  the  same  time,  shall  be 
free  from  its  numerous  defects,  reins,  and  nuBOundness ;  yet  it  is  bat  juat  to 
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add,  tbft^  with  all  its  mitny  defecta,  there  ii  no  material  at  the  present  time 
wMch  can  be  ao  impllQitly  relied  upon  and  trnsted  with  so  much  security 
against  fracture  &om  sudden  ribration,  as  a  piece  of  good  sound  wrought  iron. 

The  material  called  steel  is  an  intenoediate  oompoimd  between  cast  iron 
and  the  former  material  of  wrought  iron. 

Bteel  is  comparatirel;  a  pure  iron,  oonttuning  a  small  per-centage  of 
carbon  with  some  other  substance  in  combination,  which  is  rather  obscure, 
and  regarding  which  there  is  considerable  difference  of  opinion.  This 
oombinatloa  ^res  the  materii^  some  very  peculiar  cbaraoteristaos  of  its 
own,  and  is  entirely  different  in  character  from  either  of  the  metals  oat  of 
whioh  it  is  made. 

Bteel  can  either  be  made  from  wrought  iron  or  from  cast  iron. 

The  latter  arrangement  is  the  cheapest  process,  bat  the  former  method 
affords  the  most  certain  resnlts  at  the  present  time,  and  that  is  the  system 
chiefly  resorted  to  in  making  the  finer  qualities  of  steel. 

To  make  good  steel  of  high  qnality,  a  bar  of  pure  wrought  iron  is 
selected,  moatly  Swedish,  whidi  has  been  made  with  charcoal  in  all  its 
prerioua  stages.  The  iron  bars  are  put  into  a  fire-brick  chest,  along  with 
a  quantity  of  charcoal  powder ;  erery  part  of  the  bar  being  snrroonded 
with  tiie  carbon,  the  air  being  excluded,  the  whole  is  made  white-hot,  and 
kept  in  tiiat  condition  for  several  days,  generally  about  a  week,  according 
to  the  amount  of  conrersion  that  ie  reqalred.  During  this  period  the  pare 
white-hot  iron  imbibes  a  new  property  from  the  charcoal  into  its  own  natora, 

A.  chemic^  action  takes  place,  and  the  wrought  iron  has  been  thus 
gradually  tnmed  into  steel.  Such  Bteel,  howevor,  is  very  imperfect.  The 
defects  are  chiefly  owing  to  its  local  irregularities  of  conversion,  for 
although  the  entire  mass  of  the  bar  may  have  had  the  proper  quantity  of 
carbon  put  into  it,  yet  it  is  found  to  be  much  improved  through  mixing 
the  particles,  either  by  welding  several  ban  together  into  one  bar,  or  even 
the  mere  working  of  a  single  bar  under  the  hammer  has  the  effect  of 
equalizing  and  greatly  improving  the  qnahty. 

The  most  offeotual  way,  however,  of  obtaining  a  thorough  mixture  of 
the  particles  ia  to  break  the  original  steel  bare  into  smaU  pieces,  then  to 
melt  them  together  in  a  crucible  into  liquid  steel,  and  itea  to  mix  and 
pour  this  metal  into  an  ingot,  which,  whan  solid,  is  then  drawn  into  a  bar 
of  steel  of  the  required  dimensions. 

By  this  means  of  putting  carbon  into  pure  iron,  cast  steel  is  produced, 
whidi  is  the  finest  in  quality  of  any  of  the  Yarietios  of  this  valuable  metal. 
But  good  passable  steel  can  be  made  directly  from  cast  iron,  simply  by  not 
carrying  the  puddling  process  on  to  the  full  extent  of  wrought  iron.  Such 
material  is  caUed  puddled  steel ;  and  although  at  the  present  time  it  ia  not 
equal  in  quality  to  that  which  is  made  in  the  other  way,  still  it  is  very 
much  cheaper,  and  when  more  experience  has  been  gained  so  as  to  deter- 
mine the  best  descriptions  of  cast  iron  that  are  suitable  for  this  particular 
process,  as  also  the  precise  period  when  to  discontinue  the  puddling  opera- 
tion,  so  as  to  leave  the  proper  quantity  of  oarbon  in  the  metal,  there  can 
be  no  doubt  but  that  sucji  dieap  steel  will  be  extremely  valuable  for  many 
purposes,  seeing  that  paddled  steel  is  malleable,  and  has  even  a  higher 
tenadty  than  vrrought  iron, 

A  very  fine  material  is  now  produced  extensively  by  breaking  ap  the 
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rough  ban  of  paddled  steal  iud  meltii^  them  into  k  cut  Bteol,  and  which 
for  manj  purpoees  is  foimd  equal  to  ordmaiy  cast  steel  as  made  from 
Swedish  iioB ;  eo  far  oa  I  am  aware,  however,  it  is  not  bo  good  for  edge 
tools. 

Good  Bteel  can  be  made  in  a  atill  more  uummaiy  manner  bj  means  of 
the  "  [^efisemer  process."  The  crude  cast  iron,  when  in  a  melted  state,  is 
ponred  into  a  large  refractory  Teasel  preyioualy  heated,  and  a  strong  blast 
of  air  is  forced  through  the  fluid,  produdng  a  violent  agitation. 

Ihe  silioima  and  carbon  iu  Uie  iron  unite  with  the  oxygen  in  the  air, 
and  are  driven  off  from  the  metal,  imtil  the  remaining  mass  is  almoat  pure 
wrought  a<m. 

There  is  then  added  to  the  iron  (in  order  to  make  it  steel)  a  definite 
quantity  of  oaiboa ;  it  is  introduced  in  the  condition  of  liquid  cast-iron,  (^ 
known  mixture  and  quality ;  the  whole  is  then  thoroughly  mixed,  and  the 
entire  process  b  completed  in  aboat  half  an  honr  from  the  time  of  first 
ponring  la  the  cast  iron  to  the  final  mnning  oat  of  the  steel  into  moulds 
cvingote. 

By  the  Bessemer  process  large  masses  of  steel  can  be  made  more  easily 
than  by  any  other  method  yet  introduced,  and  apparently  at  less  cost,  and 
tilers  ia  no  doubt  that  la  time  this  process  will  pioduoe  uniform  quality. 

Steel  in  all  iie  combinationB  ia  a  most  yaluablo  metal ;  in  its  ordinal; 
state  it  is  cloaei  in  structure,  has  greater  power  of  resisting  compresaion, 
and  poeaeases  a  higher  tenacity  than  wrought  Iron,  cvea  of  the  beat  quality, 
and  as  such  it  commends  itself  to  the  engineer  for  the  manufacture  of  the 
best  dase  of  ariiales,  notwithstanding  its  greater  cost,  and  the  still  greater 
expenae  which  has  to  be  incurred  in  its  fabrication  into  the  requisite  forms. 
But  it  haa  another  property,  which  csusea  it  to  transcend  in  tbIuo  all  other 
metals,  namely,  the  capability  of  being  tempered  to  auy  degree  of  hardness 
or  softness. 

The  discovery  of  the  Eact  that  a  piece  of  soft  steel,  when  heated,  and 
then  suddenly  oooled,  no  matter  by  what  means,  assumes  a  hardness  ap- 
proaching that  of  the  diamond,  is  perhaps  the  moat  important  of  any  in 
Gonnexiou  with  the  whole  range  of  metals,  and  has  been  of  the  greatest 
aervice  to  mankind. 

In  addition  to  this  property  of  hardening,  when  the  aaid  hard  substance 
is  e^Ktsed  to  a  gentle  heat,  it  gradually  begins  to  give  up  a  portion  of  its 
hudneaa,  until  at  length  it  loses  it  altogeUier  ;  and  as  it  so  happena  that 
at  the  same  time  that  the  hardness  is  gradually  departing,  a  definite  change 
of  colour  of  the  surface  of  the  steel  accompanies  the  softening  process,  this 
diange  of  hue  becomes  a  correct  measure  of  the  change  in  hardness,  and 
thtis  the  precise  degree  of  hardness  or  tomper  that  may  be  required  for  any 
purpoee  can  be  attained  vrith  great  certainty  and  nniformity. 

Bteel,  wrought  iron,  and  cast  iron  can  all  be  rendered  softer  and  leas 
brittie  bj  meuiB  of  the  anneaUng  process,  which  is  simply  causing  the 
materials  to  be  made  red  hot,  then  keeping  them  in  that  state  for  a  short 
time,  and  afterwards  allowing  the  whole  to  cool  down  very  slowly,  Bo  that 
erety  part  may  oool  at  a  uniform  rate,  and  no  part  or  particle  be  under  any 
leetownt  from  prenuture  withdrawal  of  heat,  thna  causing  local  contraction 
and  hardness. 

By  prolonging  Ihe  period  of  cooling,  a  mass  of  steel  oomparatiTely 
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brittle  acquires  tiie  ch&rftoter  of  tonghness  in  a  nnuricable  degree,  and 
tliia  process  of  annealing  nov  plays  an  important  part  in  ^  moduli 
efforts  to  use  steel  either  for  gnus  or  armour  plates,  or  for  anything 
exposed  to  jar  or  sudden  vibration. 

Bach  is  a  brief  description  of  the  metals — cast  iron,  wrought  iron,  and 
steel — ^vrhich  are  now  attracting  so  mndi  attention  in  the  world,  more 
espedallj  in  regard  to  tlieir  adaptation  and  application  as  materials  for 
war  purposes,  and  which  are  now  to  be  shortly  conudered  in  r^ard  to  their 
several  and  relative  fitness  for  the  muiufacture  of  rifled  cannon  of  large 
calibre. 

The  numerous  and  repeated  failures  that  have  occurred,  and  are  still 
occurring,  in  the  applicatdon  of  iron  and  steel  for  Hie  above  purpose  during 
the  past  few  years,  and  even  at  the  present  time,  dearly  show,  tliat  tliat 
whidk  is  wanted,  necessarily  implies  some  bigli  conditions  wbicli  are  very 
difficult  to  secure,  and  which  appear  all  the  more  difBcnlt  to  those  who  are 
the  most  concerned,  and  whose  province  it  is  to  endeavour  to  obtain  them. 

For  small  arms,  and  even  for  cannon  of  the  smaller  doss,  there  is 
not  much  trouble  experienced  in  applying  almost  any  good  material, 
whether  bronze,  iron,  or  steel  j  but  in  deling  with  heavy  breech-loading 
guns  of  large  caUbre,  elements  of  weakness  are  brought  into  view  whi(£ 
are  exceedingly  difficult  to  provide  for  and  meet  auccesefnlly. 

The  severe  proof  to  which  rifled  guns  are  now  subjected,  conustbg  of 
seven  rounds,  with  two  of  the  charges  of  gunpowder  being  eqnal  td  one 
quarter  of  the  weight  of  the  projectile,  is'fonnd  to  thoroughly  search  and 
try  their  soundness,  both  in  regard  to  the  materials  and  the  workmanship, 
and  is  sure  to  develope  any  seriously  defective  part,  if  snch  exists ;  but 
the  mere  withstanding  of  the  proof  rounds  is  found  not  even  snffident  to 
Aoroughly  test  the  perfect  soundness  of  a  gun. 

In  wrought-iron  guns,  which  have  resisted  proof  successfully,  minor  de- 
fecte  will  sometimes  appear  after  a  number  of  ordinary  service  rounds ; 
such  defects  have  required  a  repetition  of  charges  to  bring  them  out  into 
view  for  examination,  each  successive  round  acting  like  ihe  blow  of  an 
enormous  sle^e-hammer,  and  gradually  produdng  an  alteration  of  fbim  in 
the  bore  or  in  otiier  parts  of  the  structure. 

Again,  there  are  some  of  the  steel  class  of  materials  that  have  been 
tried,  apparently  with  great  succe^,  which  have  not  only  stood  proof,  but 
have  been  tired  a  great  number  of  times,  and  yet  prematurely  have  been 
ruptured ;  the  effect  of  the  firing  seems  to  derange  the  crystallization,  and  to 
have  been  like  the  repeated  blows  of  the  hammer  driving  home  the  wedge, 
until  a  separation  of  the  particles  is  eflected. 

It  is  also  found,  however  paradoxical  it  may  appear,  tjiat  the  strongest 
material  after  a  certain  point,  whether  of  wrought  iron  or  steel,  makes  the 
iveakest  gun ;  that  wrought  iron  as  it  approadies  the  character  of  steel, 
while  becoming  better  adapted  in  several  respects,  is  getting  all  the  worse 
in  other  respects  still  more  important ;  and  tiiat  when  steel  is  annealed 
and  otherwise  treated,  until  it  seems  to  be  losing  all  the  good  qualities  for 
which  it  is  so  celebrated,  that  then  it  is  becoming  all  the  better  ad^^tted  for 
the  sndden  jar  and  vibration  of  a  gnn,  but  at  the  same  time  it  is  losing 
some  of  those  good  qualities  which  chiefly  recommend  it  as  A  competitor 
with  wrought  iron  for  the  oonetruction  of  nfled  caaaon. 
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So  far  as  my  present  experience  goes,  we  are  stilt  in  want  of  the  proper, 
the  perfect  material  for  the  interior  of  the  bores  of  large  gnns,  a  material 
that  will  afford  bores  inTariabl;  sound  and  perfect,  and  which  will  remain 
BO  in  the  same  manner  as  an  ordinary  mnsket  barrel,  and  which  at  the 
same  time  shall  be  as  safe  against  bnniting,  as  guns  built  up  of  wrought 
iron  on  Sir  William  Armstrong's  principle,  which  in  that  respect  may  be 
considered  perfect,  and  as  fulfilling  all  that  is  or  can  be  desired  or  rea- 
sonably expected. 

The  extraordinary  effect  that  is  somel^es  produced  in  the  bores  of 
rifled  gnns  made  of  any  description  of  metal  which  will  not  be  in  danger 
of  bnrsting,  from  its  hfu^ness,  is  mncfa  greater  than  is  generally  supposed, 
and  is  only  known  to  those  who  are  more  inimediat«ly  concerned,  ordinary 
bronze  gnn-metal  being  acted  itpon  in  the  manner  that  lead  would  be, 
only  in  a  less  degree.  The  shot  or  shell  in  snch  rifled  guns  requiring 
omsiderably  more  power  to  set  it  in  motion  as  compared  with  the  round 
ball  from  a  smooth  bore— the  abmpt  check  of  the  wave  of  gas  suddenly 
arrested  in  its  progrees — the  amount  of  work  to  be  done  in  whirling  the 
projectile  op  to  such  a  velocity  in  so  short  a  space  of  time — the  lengthened 
penod  during  which  the  pressure  exists  in  the  rifled  gun — as  also  the 
extremely  violent  action  of  the  highly  worked  gunpowder  which  is  used  in 
England, — all  these  causes  combine  to  render  the  effect  of  the  powder 
npon  the  interior  of  large  rifled  gnns  very  considerable,  and  involve  a 
high  standard  of  qnahty  in  the  materials  employed. 

Before  considering  the  fitness  3!  any  partictilar  metal  for  the  manufacture 
of  rifled  guns,  let  us  enumerate  some  of  the  propertaes  which  are  absolutely 
requisite  to  insure  perfection. 

The  desideratum,  then,  for  the  interior  and  general  stmctnre  of  rifled 
gnns  is  a  material  which  should  possess  all  the  following  characteristics  :  — 

1st.  That  it  shall  be  capable  of  withstanding  the  violent  action  of  the 
most  active  gunpowder  ag^nst  rifled  projectiles  ^thont  produdng  the 
risk  of  fracture  or  even  inordinate  deterioration  in  the  bore,  and  that  it 
shall  not  be  in  danger  of  bursting  at  any  future  time  hy  the  effect  of  con- 
tinual firing  causing  deterioration  of  the  qnahty  of  the  metal. 

2ad.  That  the  material  to  be  employed  shall  have  suffidently  high 
tenadfy  and  general  strength  as  will  not  render  necessary  the  employment 
of  a  greater  weight  of  gon  than  what  is  considered  requisite  by  the  artil- 
lerist to  absorb  ike  recoil. 

3rd.  That  the  material  shall  be  sufSciently  hard,  so  that  the  surface  of 
tiie  interior  of  the  bore  shall  not  in  any  way  be  indented  or  braised,  or 
otherwise  acted  npon,  hy  the  powder  or  projectile,  or  even  by  the  premature 
fracture  or  explosion  of  a  cast-iron  shell  within  tJie  bore. 

4th.  That  tho  material  shall  be  such,  as  that  gnns  can  be  easily  manu- 
foctnred  without  much  risk  of  radical  defects,  and  that  the  guns,  when 
properly  made  and  proved,  may  with  confidence  be  considered  right  in  all 
respects,  and  without  any  doubt  or  uncertainty  as  to  their  positive  sounds 
ness  or  future  stability  when  in  actual  service. 

5th.  That  the  guns  when  made  shall  not  he  too  costly. 

Having  already  hinted  that  none  of  the  existing  metals,  whether  cast 
iron,  wronght  iron,  steel,  or  even  bronze,  so  far  aa  I  am  aware,  fulfil  their 
function  in  all  these  conditions,  still,  having  no  other  ariulable  sooice  hut 
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theae,  especully  iron  or  steel,  to  tail  Uck  npoo,  let  as  coimder  some  of 
thui  respective  properties,  and  aj^reciate  their  fitness  in  proportUn  to 
tbwe  several  merits ;  Uiat  being  the  best  wlucb  promises  these  Mveral  ooa- 
ditions  in  the  highest  degree,  and  in  the  order  of  their  greatest  importance 
to  the  soldier  in  tlie  hom:  of  battle. 

In  (H^er  to  be  able  to  arrive  at  a  cortect  comparison  of  the  several 
ntetals,  it  is  not  onlj  necessary  to  know  definitel;  their  respective  resist- 
ance to  compression  and  extension,  bnt  we  also  want  to  know  with  eqo^ 
certainty  their  relative  toughness,  elasticity,  and  general  behaviour,  when 
exposed  to  strain  combined  with  extreme  vibration. 

In  regard  to  these  two  latter  properties,  little  has  yet  been  dcue  to 
reduce  tiieta  to  the  actual  test  of  d^nlte  experiment,  hence  we  can  cmly 
infer  from  the  general  facta  shown  by  the  behaviour  of  the  gons  constructed 
of  the  several  materials,  and,  as  a  rule,  this  is  a  very  safe  guide,  [voviding 
there  is  sufBdent  experience  on  which  to  guide  the  judgment. 

With  regard  to  the  strength  of  the  several  materials,  espeeially  their 
reaistanoe  to  compression  and  extenuon,  there  are  abundant  data  and  foil 
opportauity  of  obtaining  positive  knowledge  so  far ;  from  which,  however, 
if  the  other  properties  of  tonghnees  and  elasticity  are  not  oonsideredt  we 
are  apt  to  draw  a  very  unsafe  oondosion. 

Widi  reference  to  the  firet  of  these  properties,  namely,  compressibility, 
it  is  remarkable  that  the  resistance  to  oompressioo  in  each  of  the  dues 
materials  referred  to  is  more  nearly  equal  than  any  of  tlieir  other  pro- 
pertiee.  * 

The  pieasore  per  square  inch  which  is  required  in  either  metal  to 
produce  a  permanent  sensible  indentation  or  short«mng,  about  equal  to 
three  tfaousandths  of  an  inch  in  measurement,  ranges  fc^  30,600  lbs,  to 
4O,70Olbs. 

TMs  does  not  refer  to  t^e  ultimate  force  which  is  required  to  crush  tlie 
specimens  into  fragments,  because  for  a  gun  that  is  of  no  oonseqoance,  as 
such  an  extreme  test  is  not  called  into  requisition.  The  proper  material 
must  be  such  that  tiiere  is  no  sensible  oonqtression  produced  in  thevicinit; 
of  the  bullet-chamber  by  the  force  of  the  explodon  or  prcyectile.  Hence 
the  meaflur«  ttf  strengQi  or  fitoesa  is  the  point  where  Ute  material  begins 
to  set  permanently,  and,  so  far,  that  is  the  best  material  which  requires 
the  greatest  pressure. 

Ten  specimens  of  cast  iron,  part«  of  guns  of  the  highest  quaUty,  but 
which  have  been  severally  burst,  gav«  86,000  lbs.  per  square  inch ;  pro- 
ducing an  average  compresuon  of  three  thousandths  of  an  inch.  The 
softest  being  30,000  lbs.,  the  hardest  40,3001bs. 

Ten  spedmens  of  rolled  wroug^t-iron  bar,  made  specially  for  gims, 
the  specimens  being  selected  at  random  and  reduced  from  bars  three  Indies 
square,  all  of  the  highest  quality  and  suitable  for  guns,  gave  an  average  of 
38,0001be.  per  square  inch,  with  an  average  compression  of  three  ttten- 
sandths  of  an  inch.  The  softest  requiring  81,0001bB.,  the  hardest 
35,000  lbs. 

Ten  spedmens  of  Wrought  iron,  cut  bom  large  gnn-forgings  of  superior 
quality,  gave  an  average  of  26,900  lbs.;  piodudng  an  average  eomprea- 
don  of  three  thonsandUia  of  on  inch.  The  softest  being  22,800  lbs.,  the 
hardest  81,000  lbs. 
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Ten  apecmtens  of  soft  CMt  Bteel  of  the  finest  quality,  and  that  either 
withstood  the  proof-ronnds,  or  which  failed  before  the  Beven  proof-rounds 
were  completed,  gave  an  BTerage  of  35,500 lbs.  per  square  inch,  nitb  an 
average  compression  of  three  thousandths  of  an  inch.  The  softest  being 
S5,0001bB.,  the  hardest  46,0001bB. 

Ten  specimens  of  cast  steel,  more  highly  converted  than  the  former, 
and  in  quality  almost  fit  for  cutting  instruments,  but  which  broke  first 
round  at  proof,  gave  an  average  of  76,0001bB.  per  square  inch,  with  an 
arerags  compressioa  of  three  thousandths  of  an  inch.  This  kind  of  steel 
therefore  need  not  be  considered  as  of  any  value,  however  good  in  other 
respects,  it  being  totally  unfit  for  guns  or  armour-plates  from  its  brittle- 
ness  or  want  of  the  necessary  toughness  to  withstand  the  vibration. 

A  specimen  of  cast  steel,  out  from  a  gun  made  by  Mr.  Krupp,  of  Essen, 
but  from  a  gun  which  failed  at  proof,  gave  25,300  Ibe,  per  square  inch, 
witli  a  compression  of  three  thousandth^  of  an  inch. 

Four  epedmens  of  steel  and  iron,  welded  together  like  layers  of  sand- 
wiches, gave  in  the  direction  of  the  fibre,  that  is,  pressing  ue  steel  and 
iron  upon  the  edge  of  the  sandwich,  an  average  of  26,000  lbs  per  square 
inch,  with  an  average  eotnpression  of  three  thousandths  of  an  inch. 

Foot  specimens  upon  iJie  flat  of  the  sandwich,  thus  pressing  the  two 
metala  closer  together,  gave  an  average  of  35,400  lbs.  per  square  inch,  with 
an  average  compression  of  three  thousandths  of  an  inch- 
It  will  thus  be  seen,  aocording  to  these  experiments,  which  were  all 
made  on  carefully  prepared  spedmens,  exactly  one  inch  in  length  and  half 
an  inch  in  diameter,  Ibat  the  average  renstanca  to  three  thousandths  of  an 
inch  compression,  or  shortening,  was  as  follows  :— 

lb*. 

1.  Cast  steel        - 35,300 

2.  Cast  iron  .-.----     35,000 

8.  Wronght-iron  bar      ------    33,000 

4.  Wrought-iron  foigings        -----     26,900 

B.  Sandwich  steel  and  iron  on  edge  -        -        -        -     26,000 

6,  Sandwich  steel  and  iron  on  flat    ~        -        -        -     25,400 

7.  Krupp's  cast  steel 26,300 

The  chief  point  to  be  observed  in  regard  to  the  compression  of  cast  steel, 
which  is  the  highest  on  the  list,  namely,  35,500  lbs.,  is  the  wide  range 
from  the  softest  to  the  hardest,  from  25,000  lbs.  to  4G,000  lbs. ;  this  cha- 
racteristic of  want  of  uniformity  is  fouad  to  be  its  prevailing  feature  and 
failing,  and  is  the  case  with  all  the  steels,  even  from  the  best  houses  which 
have  come  under  my  examination ;  and  from  the  natm'e  of  its  manufacture 
it  is  perhaps  impossible  to  make  steel  positively  uniform. 

But  if  it  could  be  made  uiuform,  and  if  to  tlie  harder  steels  could  be 
superadded  the  property  of  toughness  so  as  to  keep  together,  and  if  at  the 
same  Ume  the  brittleness  could  be  withdrawn  so  as  to  give  it  the  oppor- 
tunity of  recovering  from  vibration,  it  would  then  be  invaluable  both  for 
guns  and  annour-plates ;  but  so  long  as  the  cast-ateel  manufacture  is  un- 
certain in  its  produce,  no  matter  how  good  it  may  be  occasionally,  the  gun- 
maker  vrill  look  upon  it  with  suspicion,  as  a  single  failm^  produces  so  much 
mistrust. 
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The  second  ou  tfio  list  is  cast  iron,  which  is  also  vei7  high,  35,000  lbs., 
and  so  far  is  good,  bnt,  like  steel,  it  has  also  a  wide  rang«,  from  30,000  lbs. 
to  40,300  Ibe.  If  this  metal  had  tenacity  and  toaghness  in  proportion  to 
ite  incomprcsaibilitf  it  wonld,  from  its  chcapneBs,  have  the  decided  pre- 
ference ;  bnt  so  long  as  England  is  aiming  at  high  resnlts  in  her  gonneTy, 
the  want  of  those  properties  will  prove  a  strong  objection  to  its  adoption 
for  rifled  giuu,  nnless  cast  iron  can  bo  much  improred  iu  tenacity  and 
made  more  certain  in  its  general  character. 

The  third  on  the  list  is  wronght-iron  bar  at  83,000  lbs.,  with  the  small 
range  of  from  31,000  lbs.  to  85,000 lbs.;  and  this  is  the  pecnhar  feature  <rf 
wrought  iron,  it  is  never  high  nor  never  low ;  on  the  contrary,  wrought 
iron  from  any  particular  maker,  who  is  careful  in  the  manufacture,  is  fonnd 
to  be  nearly  nnifonn,  and,  being  poBsessed  of  great  tonghness  and  being 
withont  brittleness,  it  is  exceedingly  reliable  so  far  as  its  strength  will 
permit. 

The  fourth  ia  that  of  wronght-iron  for^ngs,  which  is  connderably  tinder 
bar  iron,  26,900  lbs.,  also  with  a  wider  range  than  bar,  and  hence  the  less 
valuable  so  far — from  22,800  lbs.  to  31,000  lbs. ;  the  hardness  and  softness 
of  large  (brgings  being  so  much  affected  by  the  locality  of  the  blows  upon 
the  mass. 

The  fifth  and  sixth  npon  the  list  are  the  8andwich  specimens,  which  are 
not  of  BO  much  importwce,  except  that  as  combinations  they  have  been 
fonnd  to  stand  in  some  applications  where  steel  failed  from  brittleness, 
and  where  soft  iron  was  found  to  yield  from  lateral  bulging ;  and  no  doubt 
the  low  position  is  partly  dne  to  the  condition  of  the  iron,  and  also  to  'Ac 
soft  quality  of  the  steel  which  was  necessarily  used  in  order  to  get  a  good 
Bound  welding  between  the  two  classes  of  material,  the  iron  and  steel. 

The  softest  material  on  the  list  is  the  famous  cast  steel  made  by  Mr. 
Krupp  of  Essen.  Only  two  specimens  were  operated  upon,  and  gave 
25,300  lbs.  As  will  be  seen,  the  hardness  of  this  material  is  considerably 
underwronght  iron,  and,  bo  far,  is  that  much  inferior  in  this  respect.  This 
material  is  so  soft  as  to  admit  of  being  flattened  down  to  any  extent ; 
indeed,  the  same  remade  apphes  to  most  of  the  good  qnahties  of  steel 
which  are  under  40,000  lbs. ;  they  continually  yield  more  and  more  by  the 
increase  of  pressure,  and  the  structure  of  the  steel  shows  a  wonderful 
adaptation  for  keeping  together  without  cracking  at  the  edges,  unlike 
almost  any  of  the  other  descriptiona  of  material.  This  property  is  greatly 
in  its  favour,  both  for  guns  and  armour-plates;  and  if  it  could  be  made  to 
resist  a  sudden  shook  as  well  as  it  does  the  effect  of  mere  pressure,  it 
would  be  exceedingly  valuable. 

It  will  thus  be  seen  that  the  Beverat  classes  of  material  here  referred  to 
do  not  differ  so  much  in  the  foregoing  respect  as  might  be  expected,  tmless 
we  are  to  include  the  extremely  hard  qualities  of  steel,  which  are  from 
their  hardneBs  and  brittleness  obviously  unfitt«d  for  guns ;  such  qualities  of 
Bteel  rise  np  to  80,000  lbs.,  and  can  only  be  made  available  for  the  purposes 
in  qnestion  by  a  long  course  of  annealing,  which  is  a  process  that  may  be 
continued  until  the  metal  is  as  soft  as  the  lowest  specimens  which  have 
been  referred  to ;  ench  softness,  however,  diminishes  their  value  in  propor- 
tion to  its  amount. 

In  regard  to  the  other  property,  namely,  that  of  tenaci^,  tbere  is  a 
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moch  greater  difference  KostiDg  betrreep  the  cast  iron,  wrought  iron,  and 
steel,  Bad  it  has  also  to  be  observed  that  they  differ  etill  more  in  their 
amount  of  elasticity  and  capability  of  sti-etching  before  fracture. 

Cast  iron  and  hard  steel  invariably  break  at  the  moment  of  perce'ptible 
elongation  when  the  specimens  operated  upon  are  in  short  pieces,  while 
wroQght  iron  and  soft  st«el  have  a  considerable  amount  of  elastidty,  and 
only  begin  to  permanently  elongate  after  a  certain  load  per  sqnare  inch 
has  been  suspended,  and  they  gradually  continue  to  stretch  with  every 
increase  of  load  until  fiuid  rupture  takes  place. 

As  the  measure  of  strength  of  any  material  wherewith  to  construct  a 
gun,  is  the  point  at  which  permanent  elongation  commences,  that  point 
should  have  the  chief  attention  ;  still  it  is  requisite  for  comparison  to  specify 
the  ultimate  strength  as  well,  in  order  to  show  the  margin  of  strength 
which  lies  beyond  this  point;  thus  the  several  metals  can  be  compared  in 
regard  to  their  relative  fitness  so  far  as  the  property  of  tenacity  is  concerned. 

From  several  hundred  experiments  made  with  the  higher  qualities  of 
cast  iron  which  were  collected  with  a  view  to  obtain  the  strongest  iron  for 
cast-iron  guns,  the  ultimate  tenacity  was  found  to  range  from  10,686  lbs. 
np  to  31,480  lbs.,  or  an  average  of  21,173  lbs.  per  square  inch. 

This  is  cousidravbly  above  tiie  strength  of  the  greater  proportion  of  the 
cast  iron  ot  commerce.  The  average  of  the  ^Nova  Scotia  iron,  specimens  of 
which  have  recently  been  tested,  gave  only  15,821  lbs.,  and  some  of  tiie 
Scotch  pig-iron  selected  at  random  only  gave  12,912  lbs. 

It  will  be  observed  that  the  foregoing  are  the  ultimate  breaking  points 
of  cast  iron,  and  gave  no  stretching  or  appreciable  warning  before  fracture. 

Of  late  years,  and  up  to  the  present  time,  cast  iron  has  generally  been 
used  for  heavy  guns,  hut  its  low  tenacity  and  brittle,  uncertain  character 
rendere  it  peculiarly  unfitted  for  this  purpose,  and  more  especially  is  it 
unfit  for  rifled  guns,  as  in  tiiem  not  only  is  the  strain  considerably  increased, 
but  the  duration  of  the  strain  is  prolonged  in  addition,  thus  producing  a 
ruptore  before  the  particles  have  recovered  from  the  vibration. 

It  is  therefore  inferred  that,  until  an  element  of  toughness  can  be  given 
with  certainty  to  that  weak  material,  it  can  never  be  thoroughly  depended 
upon  in  the  construction  of  the  armament  of  the  future,  notwithstanding 
its  cheapness  and  facility  of  construction. 

Although  a  small  piece  of  cast  iron  under  the  testing  process  gives  no 
warning,  yet  caat-iron  guns  which  have  stood  the  proof  rounds,  if  closely 
watched,  begin  to  show  the  lines  of  future  failure  long  before  the  period 
of  ultimate  fracture,  and  the  practised  observer  can  generally  indicate  the 
probable  number  of  rounds  that  will  elapse  before  the  gun  gives  way 
altogether. 

At  the  same  time  there  are  several  instances  on  record  of  east-iron  guns 
having  exhibited  an  extraordinary  amount  of  endurance,  but  the  toughness 
is  variable  and  uncertain,  and  nothing  uncertain  is  to  be  commended. 

From  several  hundred  experiments  that  have  been  made  with  wrought 
iron  cut  from  bars  intended  for  tike  manufacture  of  Armstrong  guns,  the 
following  result  has  been  obtained. 

The  point  of  yielding  permanently  gives  an  average  resistance  of 
38,000  lbs.  per  square  inch,  while  the  point  of  ultimate  rapture  gives  an 
averaga  of  57,130  lbs.,  or  rather  more  thm  double  that  of  the  point  where 
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permanent  elongation  oommenceB ;.  the  mugUi  Gat  lies  between  tlupe  two 
unonnte  U  of  vreftt  {mportuice  u  a  tXHiditioii  of  safetjr,  but  tiie  chief  pcant 
is  tlia^  where  Uie  Btretching  begins. 

After  the  first  yielding  by  the  addition  of  extra  wdgbt,  the  vrot^ht 
iron  specimen  gradually  Btretohes  nntil  it  has  been  oonddernbly  rednead  in 
diameter ;  and  snch  parte  as  haye  been  bo  reduced  have  a  gtetia 
tenacity  per  gqaare  indi  fJian  vhen  in  the  previaiu  nwmal  oondition.  % 
iron  has  to  a  small  extent  assumed  the  character  of  wire,  whiah  baa  tht 
dratring  process  is  always  stronger  than  the  lion  out  of  wfait^  the  win  i» 
made. 

Hue  increase,  however,  if  given  to  wire,  is  lost  afterwards  when  the  ino 
or  wire  is  brought  to  a  welding  heat,  and  henoa  for  gnn  pnrpoesB  Ihtg 
property  cannot  readily  be  taken  advantage  of. 

From  ten  specimensvf  wrought  iron  cut  out  of  heavy  forgiogs,  s  lower 
MSttlt  has  been  obtained  than  from  bH  iron,  koA  forgings  being  inftrior 
in  all  respects. 

In  such  masaes,  from  their  not  having  an  equal  amount  ot  working;  in  pro- 
portion to  Uie  extent  of  heating  to  which  they  am  exposed,  the  tenadt;  i< 
not  so  high  as  that  of  the  more  highly  worked  rolled  iron  when  it  mmea  dirert 
from  the  rolls.  In  forgings,  the  average  point  of  yielding  pennsMiitly 
wasS8,7e01be.— average  point  of  ultimate  fhKitnre  being  18,160  lbs.  "Sm 
forgings  from  which  the  specimens  were  cut  wwe  all  of  high  quality. 

When  rolled  bars  of  tiie  best  qnidit?  an  wwind  into  wUb,  aid  ^ 
welded  info  cylinders  for  gun  mannfrotnre,  the  iron  as  a  gennal  role  is 
ibund  to  suffer  to  about  3,481  lbs.  per  square  ittcb  on  the  aveiage. 

He  feUowing  shows  the  average  results  both  in  regard  to  yieldhig  «n^ 
breaking  :— 

Yielding  f  Ii'oa  in  bar  -     -     -     -     31,100 

point,    i      „       qflinder      -     -    27,852 

Rupture  f  Iron  in  bar  -     -     -     -     58,986 

point,    l       „        cylinder      -     -     55,500 

The  lose  is  due  to  the  necees«7  heating  being  greftfer  in  praporina 
than  the  woiUng. 

From  experiments  that  have  been  made  fa>  asoert^B  tbe  (euot?  ^ 
w(4ds  of  iron  o(  different  qualities,  and  trader  different  arsBButaaoei,  it 
has  been  found  that  with  iron  of  the  finest  quiJity,  whra  brought  to  ^ 
proper  heat  in  a  fire  free  finmi  impurities  ia  the  fuel,  and  with  the  JMst 
searfbd  so  as  to  increase  the  area,  the  strength  is  equal  to  that  of  the  kIJb 
iron,  vdilc^  is  of  course  all  that  ennild  be  dewed,  and  is  in  round  nBBd)e» 
about  25  tons,  or  56,000  lbs.  per  square  inch. 

With  idl  other  deecripttons  of  weldii^  vriiich  I  have  jet  testei,  ^^ 
rasult  is  lower  than  the  above,  down  even  to  12,t)00  lbs.  pw  aquve  in^ 
the  same  oaw  having  been  (dwemd  in  every  inrtaaoe. 

Two  pieces  of  the  be«t  quality  of  iron  batted  to^Oaae,  andeT  the  be^^ 
conditions  which  I  have  been  ^e  to  efect  up  to  the  present  time,  hsn 
only  given  an  average  ultaniate  tenacity  of  82,140  lbs.  pat  aqmars  »A 
whioh  is  «tdy  a  litUe  »vec  the  half  of  the  von  bar. 

Iron  butt  weUed  to  steel  under  the  best  condidons  iangiti^  htaka  it 
tiM  w«M,  Md  tkom ■w*y  an  wwaga  ftiwity  etf  SS^OOlhL 
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Bai  even  thk  depends  entirely  on  the  nature  ot  tjie  iron  and  tile  iteel  t 
uiy  iqcreue  of  haxdnesB  or  of  tlie  steelf  ptoporby,  either  in  iha  iron  or  in 
Oie  steal,  a£fecto  the  itrengtii  of  the  weld  in  many  oaua  down  to  10,000  11m, 
and  even  still  lower. 

Jn  the  eonstaftuition  of  tJie  AnoBtrong  guns  the  bar  iron  tn  firgt  wonnd 
into  a  spiral  o»l,  and  then  a  welding  heat  is  ti&en  through  the  entirtt 
maas,  SDd  by  meaiiB  of  a  ateam  hammer  it  ia  welded  into  a  homog«ieoiw 
eylindn. 

With  iron  of  tiie  rery  beet  quality  whidi  we  have  ae  yet  been  able  (o 
obtain,  tin  hii^est  average  tenacity  of  ihe  welding  of  the  coil  haa  been 
82,140  Iba.  per  aqoare  inch,  the  iron  being  55,500  Iba. 

Witli  oAw  iron  aieo  of  high  quality  and  of  etill  greater  tenacity,  the 
welds  haTB  becoi  lower  down,  even  to  10,000  Iba.  per  inch ;  haace  Bn<^  iron, 
however  strong,  is,  from  the  steely  property,  unsuitable  for  being  made  into 
ooila  ;  tiie  defect  being  dne  to  tlie  reluotonoe  shown  by  hardra  and  stoonger 
iron  to  unite  wh«n  rawed  to  a  temperature  that  will  not  othatwiie  injure 
the  quality  of  the  material,  and  oauae  it  to  blister. 

It  will  thoa  be  aeen  that  the  ultimate  stoengUi  of  a  coil  in  the  drcum- 
ferential  direction  is  about  5£,6O0  lbs,  per  inch,  while  in  that  of  ite  length 
it  ia  only  S2,I40  Ibfi.  per  inch,  and  when  atrouger  and  harder  iron  is  em- 
ployed it  is  even  mndi  leM  in  the  latter  direction  Mid  the  difibrence  is 
pn^KAtJcmately  greater ;  hence  anch  steely  iron  must  be  avoided  for  pur- 
posea  where  mudi  dependence  baa  to  be  pat  on  the  weldii^. 

In  building  up  gunn  of  cyUnden,  tliia  high  tenacity  affonled  by  the  coil 
systfim  eircomforentially,  and  tlie  importunity  which  it  gives  of  knowing  t^e 
BonndDeaa  of  the  gun  atructnre  in  every  part,  and  &om  the  &ct  that  every 
part  oi  tiie  gun  is  put  under  the  fall  exerdae  of  its  duty  from  the  com- 
mencement,—this  arrangement  of  building  up  guns  will  alw^^  have  an 
imnunne  advantage  over  guna  made  of  a  single  aolid  forging  in  point  of 
strength  and  Mcnrity  against  bursting  of  the  whiJe  stmcture ;  and  even 
when  the  coiled  cjiinder  is  conndered  as  a  means  of  obtaining  the  inner 
lining  or  bore  of  a  rifled  gnn,  a  purpose  for  which  it  is  by  no  means  ao 
perfact,  yet  even  in  that  respect  it  ia  anpeiior  to  the  bore  which  is  formed 
within  tlie  heart  of  an  immense  forging,  of  dimensiona  suitable  for  a  large 
gun,  andi  a  maas  of  forging  b«ng  alwaya  more  or  less  defective  even  under 
the  best  and  most  carefol  workman^p. 

This  rematk  does  not  apply  with  the  same  force  to  the  botes  <^  guss 
when  fl»vied  fiom  a  ampler  forging  m  which  the  exterior  only  has  been 
left  as  a  shell  or  tube ;  the  outside  of  such  a  forging,  when  properly  floated) 
has  a  tenasi^  in  all  diredions  equal  to  that  (rf  the  solid  forging,  cooee- 
qnently  it  is  not  so  strong  as  the  ooil  in  the  circumferential,  at  (Jie  same 
time  it  is  ocmaidar^y  stronger  in  tiie  longitadinal,  direction,  and  ia  mwoh 
more  free  tnm  defects  than  the  heart  of  a  greater  maas  in  luger  forgings. 

Tuming  to  cast  steel,  we  find  that  tJie  range  of  tenacity  is  extremely 
wide — from  114,000  lbs.  down  to  G7,000  lbs.  per  square  inch— bnt  it  so  hap- 
pens that  the  higher  qualities,  judging  from  Woolwich  experience,  aro 
altogether  unsuited  from  their  biittleneaa  and  great  tendency  to  fracture, 
and,  considering  that  no  metal  should  be  taken  into  acoonnt  bnt  that 
which  can  be  depended  apon,  I  shall  only  refer  to  qwditica  that  have  been 
Rwoeesfhl  in  resisting  the  proof  rouads.    This  quality  avenges  aboot 
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80,000  Ibe.,  and  it  is  generally  fonnd  that  the  weakest  are  reaUytbestoongest, 
and  if  the  supply  of  Hnitable  steel  could  be  obtained  with  unTaiying  pre- 
deion  in  regard  to  that  degree  of  hardness,  tenacity,  and  toaghness,  which 
is  sometimes  prodnced,  it  wonld  be  all  that  coold  be  dedred ;  bnt,  nnforta- 
uately,  it  is  fickle,  treacberouB,  and  nncertain,  and  hence  for  certMn  parts  of 
the  Armstrong  gnn  that  were  formerly  of  steel,  and  for  which  some  of  the 
propertieB  of  steel  are  desirable,  wronght  iron  of  fine  quality  is  now  Bubsti- 
tuted,  which,  bo  far  as  not  breaking  is  concerned,  answers  thepnrpose  most 
satasfactorily,  althongh  not  so  good  as  steel  in  otJier  respects. 

The  gnn  supplied  by  Mr.  Kmpp,  which  was  formerly  referred  to,  bnt 
which  fwled  at  proof,  gave  a  tenacity  of  72,000  lbs,;  jndg^  from  the  i^ 
peartmce  of  this  metal  beforehand,  its  softness  and  perfect  sonndneBS,  I  had 
great  expectation  of  its  being  all  that  could  be  desired,  bat  was  disap- 
pduted. 

Such  a  mass  of  homogeneous  steel,  after  having  been  cast  into  an 
ingot,  all  its  impurities  floated  to  the  surface,  then  well  worked  under  the 
hammer,  and  afterwards  properly  annealed,  has  a  degree  of  perfectdon  in 
the  bore  in  r^ard  to  entire  freedom  from  specks,  eeams,  or  flaws,  superior 
to  any  wrought-iron  structure,  coiled  or  forged,  and  some  remarkably  fine 
guns  have  been  constmoted  with  such  steel  linings,  having  the  main  Btamo- 
tnre  of  the  gnn  built  np  with  wrought-iron  hoops  to  give  the  reqtusite 
strength  to  ^e  steel  linii^.  Such  a  combination  gives  the  perfect  bore 
and  the  strong  gnn,  bnt  there  is  not  yet  sn£Bdent  experience  to  enable  me 
to  assert  positively,  that  the  steel  will  not  give  way  under  long-continued 
firing ;  but  the  great  difBcnlty  lies  in  the  inability  of  the  steel-maker  to 
insure  uniformity,  for  an  occasional  gun  bursting  destroys  all  confidence. 

Such  are  the  several  metals  now  used  as  materials  for  gnns.  Cast  Iron 
is  the  cheapest  bnt  the  least  trustworthy.  Wronght  iron,  boilt  of  coiled 
cylinders,  will  afibrd  the  greatoet  strengUi,  and  is  tiie  least  likely  of  all  to 
burst  by  continued  firing ;  and  although  in  the  first  instance  it  will  cost 
three  times  as  much  as  a  cast-iron  gun,  yet,  as  its  endurance  is  more  than 
ton  tames  greater,  jndging  from  recent  results,  and  aa  it  is  never  likely  to 
burst  ynQi  any  reasonable  amount  of  firing,  I  consider  it  the  safest  invest- 
ment, even  in  a  money  point  of  view. 

The  WTonght-iron  soUd-forged  gun,  when  moderately  sound,  is  much 
superior  to  the  cast-iron  gnn,  but  is  inferior  to  the  bnilt-up  wrought-iron 
gun ;  and,  considering  ^e  chances  of  defective  bores  in  the  large  masses 
of  solid  forgings,  it  will  be  fonnd  ae  expensive  as  the  latter,  and  not  nearly 
BO  reliable. 

Cast  atoel  is  the  most  expensive  of  all,  yet,  from  its  soundness  in  the 
bore,  if  it  could  be  made  aa  trostworthy  as  wronght  iron,  and  if  at  the 
same  time  it  could  be  depended  upon  for  the  certain  possession  of  tou^- 
ness,  it  would  be  perfection,  notwithstanding  the  cost ;  bnt  the  uncertainty 
of  manufacture  which  now  exists  must  first  be  completdy  removed  before 
it  can  be  compared  with  wrought  iron  as  an  iuBtrument  for  men  to  fire  and 
stand  alongside  with  perfect  assurance  of  safety ;  and,  as  wrought  iron  is  so 
reliable  and  the  cost  moderate,  there  is  no  particular  want  felt  for  steel  to 
constitute  the  entire  body  of  the  gun. 

What  the  world  requires  is  a  quality  of  steel  that  will  be  perfectiy  re- 
liable aa  an  interior  lining  to  a  wronght-iron  built  gun ;  such  a  com- 
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bination  will  aecnre  all  the  conditions  that  are  wanted  to  meet  the  reqiiire- 
mente  of  the  artillerist  at  tlie  present  time. 

tSuch  steel  shonld  be  considerably  harder  than  wrought  irun,  at  the  leaut 
equol  to  50,000  lbs.  required  to  produce  sensible  shortening  on  a  uquare 
inch,  but  at  the  same  time  it  mnst  be  without  bnttleness  and  possessed  of 
tonghness  at  least  equal  to  soft  wrought  iron,  entirely  free  from  honeycomb 
defects  thronghoat,  and  which  cau  be  produced  in  a  manner  and  by  a  pro- 
cess so  definite,  that  there  wilt  he  no  change  in  the  supply  and  no  risk  run 
of  uncertainty  in  the  quality  of  a  crystalline  structure  that  shall  not  he 
rendered  brittle  by  contiinied  firing,  but  which  shall  be  as  permanently  safe 
and  hold  on,  like  good  sound  wrought  iron. 

These  are  high  conditions  not  yet  reached,  so  far  as  I  nm  aware — not 
that  it  is  not  occasionally  attained  by  some  of  the  best  steel  makers,  and 
hence  there  is  hope  to  encourage  persererance ;  hut  at  the  present  time, 
even  with  the  greatest  care,  the  precise  quality  is  uncertain ;  still,  by  in- 
ferring from  ^e  progress  recently  made  in  the  manufacture  of  iron  and 
steel,  and  the  great  advantage  which  will  accrue  to  those  who  are  suc- 
cessfiil,  we  may  reasonably  expect  that,  by  aiming  high  and  with  a  well- 
directed  effort,  those  conditions  will  ultimately  be  realized,  and  the  gun- 
maker,  by  a  jodidons  combination  of  a  steel  bore  within  a  built-up  wrought- 
iron  structure,  will  he  enabled  to  give  the  soldier  a  perfect  instmment  on 
which  he  can  impEcitly  rely,  and  which  will  last  for  ages ;  meanwhile, 
considering  the  materials  of  iron  and  steel,  as  we  now  find  them,  and  after 
balancing  all  the  several  advantages  and  disadvantages,  wronght  iron  is 
the  most  reliable,  even  if  not  so  perfect  in  otber  respects. 


^dbvGoo^^lc 


Friday,  February  Slst,  1862. 
Captain  E.  G.  FISHBOUBNE,  EJf .,  C3^  in  the  Chair. 


UEIVIARKS  on  the  PROPOSED  SPITHEAD  FORTS  in  connection  irith 
the  ADVANCED  SEA-WORKS  advocated  by  Mr.  W.  A.  BROOKS, 
C.E.  for  the  DEFENCE  of  PORTSMOUTH  and  the  ADJACENT 
ANCHORAGE. 

By  W.  A.  BKOOKa,  Esq.  Hem.  Inst,  of  C.E. 

The  title  which  I  have  given  to  the  paper  whioh  I  have  been  allowed 
the  honour  of  brining  before  yonr  useful  loatitation  may  appMr  to  place 
me  in  the  position  of  being  ialrly  charged  with  presumption,  in  tbna  in- 
trading  the  opinions  of  a  civil  engineer  on  a  subject  ivbieh  seems  to  be 
essentially  one  of  a  purely  military  character;  but  the  sei^uel  will,  I  trost, 
show  that  it  comes  within  the  range  of  my  long  ezperionec  in  works  in 
which  the  influence  of  the  tidal  currents  constitutes  an  important  element; 
and  to  this  department  of  the  questioii  I  shall  first  direct  yonr  attenUon. 

In  the  observations  which  I  shall  also  have  to  make  when  drawii^  a 
comparison  between  the  relative  powers  of  defence  offered  by  the  isolated 
circular  forts  proposed  by  the  Royal  Commission  on  the  National  Defences, 
as  contrasted  with  those  of  the  advanced  sea-works  prcjeoted  by  myself,  I 
must  at  once  admit  that  the  usual  duties  of  the  dnl  engineer  are  so  far 
foreign  to  those  of  the  military  engineer,  that  the  necessary  preUmiuary 
study  of  the  subject  is  usually  so  entirely  absent  on  the  part  of  the  civil 
engineer,  that  any  interference  on  his  part  will  rarely  fail  Ut  cause  Hk  old 
cuution  of  lie  sutor  ultra  crepidam  to  be  justly  applied  to  him. 

Acting  under  the  guidance,  however,  of  an  experienced  officer  of  the 
Royal  Engineers,  practical  civil  engineers  and  contractors  would  become 
most  useful  auxiliaries;  but  without  that  guidance,  or  without  the  pre-  - 
liminary  study  of  the  principles  of  fortification,  both  of  field  and  per- 
manent works,  the  intrusion  of  their  services  would  be  found  to  produce 
injurious  results. 

While  yet  a  youth  I  became  the  possessor  of  Camot's  popular  work, 
"  An  Account  of  the  Defence  of  Fortified  Places."  Its  glowing  language 
warmed  me  to  the  subject;  and  for  years  I  entered  with  enthusiasm  into 
the  studies  of  the  militaiy  engineer,  and  in  doing  so  became  the  possessor 
of  a  large  collection  of  the  best  works  written  here,  and  on  the  continent, 
on  the  subject  of  fortification,  both  field  and  permanent;  so  tliat,  although 
now  inferior  in  information  to  probably  the  youngest  ofiScer  of  the  corps 
of  Royal  Engineers,  I  nevertheless  have  that  confidence  in  approaching 
the  purely  military  part  of  this  paper,  which  nothing  but  a  previous  pro- 
f>;3aional  study  would  give. 
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When,  on  the  21st  of  June  last  year,  1  had  the  honour  of  being  allowed 
to  submit  to  the  Koyal  United  Service  Institntion  my  plan  of  Langston 
Mole,  and  other  sea-worlcB  for  the  improvement  and  defence  of  Fortemouth 
and  Lacgston  Harbour,  as  well  as  of  the  Boadstead  of  Spithead,  I  treated 
those  works  simply  as  addenda  to  the  isolated  forts  recommended  by  the 
Royal  Commission  on  the  National  Defences;  and  In  that  respect  hardly 
did  justice  to  my  own  projected  works,  in  so  far  as  the  latter  wonld 
Tirtualiy  supersede  the  necessity  for  carrying  into  execution  two,  if  not 
three,  at  least  of  the  costly  forta  recommended  by  the  Koyal  Commiision, 
viz.  those  on  the  Horse  and  Spit  Sands,  and  possibly  even  of  that  propoeed 
to  be  erected  on  the  useful  position  of  the  Sturbridge  Shoa],  in  the  event 
of  a  hostile  squadron  having  been  able  to  force  a  passage  between  the 
more  advuiced  forts. 

In  the  paper  which  I  then  read,  *  I  confined  my  remarks  to  the  effect 
which  the  works  proposed  by  myself  would  have  upon  the  tidal  ciirr«nt> 
in  their  vicinity,  and  upon  the  Roadstead  at  Spithead  and  Portsmouth 
Harbour;  but  it  does  not  appear  that  any  public  notice  has  hitherto  been 
directed  to  the  question  as  to  the  effects  which  will  be  produced  by  the 
influence  of  the  isolated  forts  upon  the  local  tidal  currents;  and  to  this 
subject  I  shall  at  once  endeavour  to  direct  your  attention,  the  forts  re- 
ferred to  being  described  on  the  chart  as  the  centres  of  the  red  circles  of 
radii  of  1,000  yards,  showing  also  their  supposed  effective  fire  at  that 
distance  of  1,000  yards  by  red  radiated  lines. 

First,  In  respect  to  the  alterations  in  the  navigable  channel  into 
Portsmouth  Harbour,  which  will  result  from  the  erection  of  the  fort  pro- 
posed by  the  Roynl  Commission  on  the  Spit  Sand,  near  the  Spit  Buoy. 

This  work  would  prodnct;  an  injurious  effect  npon  the  sailing  channel, 
because  it  would  cause  a  considerable  deposit  of  sand  and  shingle  in  a 
direction  east- south -east  of  tbe  fort,  and  would  convert  into  a  circuitous 
coarse  the  present  straight  channel  abreast  of  the  Spit  Buoy.  It  would 
cause  two  deflections  to  be  made  by  the  current  of  the  ebb  ont  of  Ports- 
mouth Sea  Reach,  both  of  which  would  be  attended  with  a  diminution  of 
available  navigable  depth  in  the  channel, 

I  am  ftilly  borne  out  in  this  opinion  by  the  records  of  the  set  of  the 
current  of  flood-tide  which  appear  in  the  "  Sailing  Instructions  into  Ports- 
moulh  Harbour,"  which  are  to  the  effect  that  "  at  the  Spit  Buoy  the  first 
four  hours  of  the  flood  run  east-south-east  towards  Langston  Bar."  During 
the  above  period  the  tide  runs  strongly,  and  therefore  under  the  lee  or  east- 
Bouth-east  side  of  the  fort  there  would  be  comparatively  still  water,  and  a 
deposit  would  assuredly  take  place  in  it  of  all  sand  previously  held  In  ni»- 
pension  by  the  current  of  the  flood-tide. 

The  Sailing  Instructions  proceed  to  state,  that  "  on  the  fifth  hour  of  the 
flood  it  turns  and  sets  weakly  towards  Southsea  Castle,  and  the  remain* 
der  of  the  tide  sets  at  the  rate  of  about  a  knot  towards  the  harbour," 

From  the  above  set  of  the  governing  current  it  is  clear  to  me  that  the 
Spit  Buoy  Fort,  if  made  even  of  the  small  external  diameter  of  200  feet, 
cannot  have  a  safe  foundation  against  the  scour  which  will  take  place 
without  the  latter  beii^  of  a  diameter  at  its  base  of  637  feet,  as  per  au' 

•  Viae  Joomal  nt  the  1U<J»1  Umlfii)  Rsiriw  InstituUon,  vol.  t.  p.  660. 
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nexed  drawing;  aud  as  this  masa  of  rubble  will  be  directly  opposed  to  the 
atream  of  flood,  no  question  can  in  my  mind,  as  a  practical  man,  arise  as 
to  the  great  extent  of  deposit,  or  formation  of  a  apit  of  sand,  which  will 
lake  place  on  the  east- aouth -east  side  of  the  fort  in  question.  The  nature 
of  the  alteration  or  change  in  the  contour  of  the  sands  has  been  drawn  by 
me  on  the  chart. 

The  Stnrbridge  Fort  is  proposed  to  be  built  on  what  is  in  reality  the 
tiul  of  the  Mother  Bank,  although  a  flood-tide  swalchwaj  appears  to  sepa- 
rate it  from  the  outer  spit  of  the  Mother  Bank;  and  this  fort  will  have  to 
be  built  on  a  sand  which  has  on  it  a  depth  of  about  3  fathoms  at  low 
water  of  spring  tides.  This  sand  is  of  a  most  lively  character,  and  has 
deep  wat^  close  fa)  it ;  the  channel  on  the  north  side  of  the  Sturbridge 
having  14  fathoms  at  low  water,  and  that  on  its  south  side  10  fathoms. 

The  tides  also  run  heavily  over  this  shoal,  so  that  it  would  not  be  safe 
to  assume  that  a  rubble  foundation  could  be  obtained,  and  maintained 
harmless  from  the  scouring  action  of  the  tide,  at  a  less  depth  than  6 
fathoms  at  low  water.  This  estra  depth  below  the  present  aiuface  of  the 
shoal  is  however  merely  a  qaeation  of  cost,  and  it  is  only  necessary  to 
reason  upon  the  efiect  of  the  presence  of  that  portion  of  the  work  which 
will  be  above  the  level  of  the  surface  of  the  shoal. 

If  this  fort  be  therefore  made,  like  that  on  the  Spit  Sand,  of  a  diamet«r 
of  only  200  feet,  its  foundation  will  have  a  breadth  of  637  feet  opposed  to 
the  flood-tides  which  run  strongly  there  for  four  hours  from  nordi-west  to 
south-east.  The  result  of  the  establishment  of  this  obstruction  to  the  tide 
in  the  shape  of  the  Sturbridge  Fort  must  therefore  be  that  of  a  consider- 
able extension  of  the  shoal  to  the  south-east  of  the  fort,  extending  beyond 
the  Sturbridge  White  Buoy,  and  filling  up  the  useful  10-fathom  anchorage 
ground. 

The  fort  proposed  at  the  Horse  Buoy  Lies  eastward  of  the  sailing  channel 
to  Portamouth,  and  therefore,  although  from  the  same  causes- it  must  have 
the  effect  of  creating  a  deposit  south-east  of  it,  the  latter  will  not  produce 
any  injurious  effects  upon  tiie  navigation,  so  far  as  regards  the  set  of  the 
first  four  hours  of  the  strongest  run  of  the  flood-tide.  During  the  last 
three  hours  of  the  tidal  supply,  or  of  that  which  comes  into  the  harbour  of 
Portsmouth  and  the  roadstead  of  Spithead  from  the  south-east,  t^e  ob- 
struction will  not  be  auch  as  to  produce  any  injurious  effects. 

The  fort  on  No  Man's  Land  Shoal  will  be  certain  to  cause  the  forma- 
tion of  an  extensive  spit  of  sand  in  a  south-easterly  direction  ;  but  in  ihia 
case  I  am  of  opinion  that  this  new  shoal  will  favour  the  defence  of  Spit- 
head  roadstead,  as  it  will  be  tlie  means  of  limiting  the  available  saihag 
course  for  abips  of  large  draught  of  water  to  the  main  channel  between  the 
Warner  and  the  Horse  Elbow  Buoy  of  the  Horse  Sand ;  whereas  at  present 
they  can  pass,  at  or  near  high  water,  up  the  channel  south  of  the  Warner. 
The  new  spit  of  aand  would  in  fact  intercept  their  progress. 

I  may  here  observe,  that  a  reference  to  Uie  text  of  my  Lecture  "  On  the 
Advanced  Seaworks  for  the  Defence  of  Portsmouth,"  will  show  that  I  at- 
tributed to  the  erection  of  Langston  Mole,  and  also  to  the  fort  proposed  by 
me  on  the  Warner,  precisely  similar  effects  to  those  which  I  have  herein 
assigned  to  the  forts  proposed  by  the  Koyal  Commission,  viz.  a  deposit  or 
accretion  to  the  east  and  south-east  of  them ;  bat  that,  so  far  as  r^;ard8 
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defensive  purposes,  the  result  which  would  be  produced  would  be  useful, 
as  I  have  just  stated  in  respect  to  the  shoal  which  would  be  formed  to  the 
BODth-east  in  conseqaence  of  the  erection  of  the  fort  on  No  Man's  Laud 
Shoal. 

No  Man's  Land  Fort  is  the  BouthemmoBt  of  the  aeaworks  proposed  by 
the  Royal  Commission  for  the  defence  of  Portstnouth  and  Spithead,  and 
does  not  diminish  veiy  materially  in  importance,  even  when  taken  in  con- 
nection with  the  more  advanced  works  iu  a  seaward  direction,  proposed 
by  Admiral  Sir  Thomas  Maitland,  on  the  Wamer  Shoal,  and  that  of 
Langaton  Mole  by  myself ;  which  latter  I  humbly  conceive  carries  out  in 
Its  int^;nty  the  view  of  the  Royal  Commission,  and  of  many  eminent  naval 
and  military  men,  that  Portsmouth  shall  be  made  free  from  the  danger  of 
being  shelled  by  the  sualler  hostile  vessels  which  at  present  would  find 
sufficient  depth  for  them  on  the  Horse  Sand  to  approach  near  enough  to 
throw  their  shells  into  Portsmouth  Dockyard,  aod  yet  be  out  of  the 
effective  range  of  the  fire  from  the  five  forts  proposed  by  the  Rojral  Com- 
nuesion. 

The  object  of  all  who  bear  in  mind  the  impoi'tance  of  preventing  our 
principal  naval  station  from  being  shelled,  must  doubtless  be  to  keep  the 
enejny's  ships  at  such  a  distance  from  the  arsenal  that  they  shall  not  have 
the  power,  even  while  hotly  engaged  by  our  own  ships,  of  taking  the 
opportunity  of  at  the  same  time  throwing  shells  into  Portsmouth. 

However  powerful  might  be  the  Jire  from  the  forts,  if  estabhshed  on  the 
Horse,  No  Man's  Land,  the  Spit,  and  the  Sturbridge  Sands,  it  would  not 
do  to  give  an  enemy  the  chance  of  fighting  so  close  to  our  own  arsenal. 
It  will  be  too  late  to  prevent  the  destruction  of  the  arsenal  if  the  fight 
ocGU)~red  in  Spithead  Roads.  The  enemy's  ships  would  be  sunk  or  sur- 
rendered, but  probably  not  before  the  firing  of  the  arsenal  had  been 
eflected. 

It  is  this  view  which  brings  to  Langston  Mole  and  the  Wamer 
Breakwater  the  honour  of  support  from  the  many  highly  distinguished 
naval  and  military  men  whose  names  I  am  allowed  to  mention  as  fa- 
vourable to  the  construction  of  those  advanced  sea-works, 

By  the  establishment  of  Langston  Mole,  anjl  the  breakwater  on  the 
Warner  Shoal,  it  would  become  quite  practicable  to  make  use  of  floating 
booms  or  rafts  to  impede  or  foul  the  passage  of  a  hostile  squadron  into 
Spithead  Boads,  a  measure  which  would  be  extremely  difficult  and  costly, 
and  in  fact  almost  impracticable,  if  the  breadth  of  channel  were  only  in- 
creased by  the  space  across  the  Horse  Sand  of  a  full  sea  mile  in  breadth, 
over  which,  at  tide  time,  ships  of  large  draught  would  be  able  to  pass. 

By  the  construction  of  Langston  Mole  and  the  Warner  Breakwater, 
aided  by  partially-placed  obstructions  in  .the  shape  of  booms  or  rails,  an 
enemy's  squadron,  if  not  previously  stopped  seaward  of  the  Warner,  would 
certainly  be  arrested  there,  and  brought  to  action  out  of  shelling  range  of 
the  dockyards,  and  would  have  to  confine  his  attention  to  the  then,  to  him, 
more  engaging  objects  by  which  he  would  be  surrounded. 

Our  plated  defence  blockships  would  run  into  and  grapple  with  his 
ships,  down  anchor,  and  make  them  stand  and  fight  it  out,  while  their 
flanks  would  be  exposed  to  an  overwhelming  fire  from  the  ships  lining 
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each  side  of  the  channel,  or  lying  moored  in  the  channel  on  the  west  side 
of  Langaton  Mole  and  the  Warner  Breakwater. 

In  my  previoua  Lecture  I  proposed  to  follow  the  recommendation  of 
Admiral  Sir  Thomas  Maitland  to  construct  a  fort  on  the  Warner  Shoal; 
but  so  exposed  a  situatioa  during  heavy  weather  from  the  south-east 
would  be  more  fit  for  the  site  of  a  breakwater,  behind  which  our  ships 
could  more  effectually  deliver  their  fire  than  could  be  done  trom  the  fort 
on  which  heavy  seas  would  break.  I  also  consider  that  any  fort  placed 
there  or.  elsewhere,  unless  presenting  a  very  large  frontage,  would  be 
liable  to  sudden  destruction  by  an  active  foe  by  the  adoption  of  very 
ample  means,  and  I  therefore  propose  the  substitution  of  a  rubble  break- 
water of  400  yards  in  length,  as  per  accompanying  section,  behind  which, 
as  in  the  case  of  ships  moored  in  the  channel  at  the  back  of  Langston 
Mole,  our  ships  would  be  able  to  pour  over  its  crest  a  destmctive  fire  wiUi 
comparative  impunity  to  themselves  from  the  effects  of  a  hostile  retnm 
from  ships  Bteaming  up  the  channel.* 

As  regards  the  mode  of  attack  upon  the  isolated  forts  of  dimensions 
similar  to  those  proposed  to  be  erected  on  the  edge  of  the  Horse  Sand  in 
two  and  a  half  fathoms  at  low  water,  and  on  the  Sturbridge  in  three 
fathoms,  it  is  clear  that,  at  tide  time,  there  will  at  those  places  be  ample 
depth  for  the  passage  of  ships  on  both  sides  of  those  forts  close  to  them; 
and  we  have  now  to  consider  some  ready  and  simple  means  of  blowing  up 
or  disabling  those  forts,  even  supposing  they  were  plated  with  wronght- 
iron  ten  inches  in  thickness  and  backed  with  granite. 

Imagine  one  of  these  circular  forts  of  a  diameter  of  200  feet,  but,  for 
Becurity  against  scour,  provided  with  a  rubble  foreshore  of  50  feet  in 
breadth  at  the  level  of  high  water  of  spring  tides,  and  further  protected  by 
long  rubble  slopes,  forming  a  circle  or  mound  of  stone  having  a  diameter 
of  about  600  ft«t  at  the  base,  close  to  which  latter  there  would  be  more 
than  suflScient  depth  of  water  for  a  vessel  of  large  draught  to  pass  at  or 
about  high  water, — if  it  be  really  necessary  to  interfere  with  the  forts  at 
all,  considering  the  respectful  distance  at  which  ships  will  be  able  to  steer 
clear  of  them,  and  that  there  will  be  no  occasion  to  dance  attendance 
upon  them  when  the  sole  object  of  the  attacking  force  would  be  the  de- 
struction of  the  naval  arsenal,  the  ready  means  of  levelling  the  walls  of 
such  a  fort  would  be  for  two  iron-plated  ships  to  assail  it,  towing  between 
them  one  or  more  coir  warps,  to  the  centres  of  which  tow-ropes  or  warps 
there  should  be  attached  cylinders  each  containing  about  a  quarter  of  a  ton 

*  Id  the  Report  of  tha  RojbI  Con 
mented  Lord  Herbert,  there  ii  a  shoi 
defend  Spitbead  and  ParUmouth,  aa  follow! 

"  Sec.  15. — Tbe  forts  now  designed  for  erection  on  the  Bboala  al  Spithead  will  be  of  > 
pecnliarlj  tarmidable  descriptiaa,  and  eMentioUj  different  bom  bd;  notlu  that  ha*a 
hitherto  been  built.  The;  will  be  coiutrucled  for  120  guna,  in  font  tien,  of  iron 
10  inches  in  thickneaa  from  low-water  mark,  unless  it  is  found  expedient  to  cur;  the 
(oundalions  of  solid  granite  up  to  high-water  mark.  Thej  will  thus  be  individuallj  in 
everj  reap«ct  iniulnerable  to  an;  apccleB  of  projectile,  aud  impregnable  bj  an;  force  of 
■hlin  that  can  be  brought  againet  them,  or  by  any  conceivable  mod©  of  aoault.  Their 
nrtioal  walls,  90  feet  in  beight,  will  render  them  inaceeatible  b;  boarding,  a  mode  of 
attack  niggested  by  the  writer  of  the  pamphlet  [referring  to  that  by  Cuptaiu  Coles],  and 
the  foreshore  of  the  foundatiotia  will  effectually  prevent  the  approach  of  exploMve  vessels 
enfficiently  clo"e  to  cause  damage  to  the  workn." 
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at  powdflT.  On  noariug  the  fort  ih»  shipa  would  only  have  to  separate,  out 
■teemig  part  the  north  and  the  other  the  louth  side  of  the  fort,  and  in  doing 
■o  tiie  cue  of  powder  would  suddenly  be  lifted  out  of  the  water  aJid  lodged 
against  the  iron  fkce  of  the  fort,  the  contact  with  which  would  fire  the 
percUsBioa  faaee  attached  to  the  former,  and  down  would  go  the  fort  aa 
the  attacking  ship«  elipped  the  ends  of  the  cable  and  passed  safety  in  its 
rear.  la  out  <rf  my  own  operations  for  the  removal  of  wrecks,  a  simul- 
taneoos  dinhatge  of  four  canisters,  containing  together  940  lbs.  of  gun- 
powdeT)  placed  against  the  hull  of  the  "Lady  FeveTsham"(a  coat-laden  ship 
of  900  tons  hurUien,  which  sunk  in  Shields  Harbour  in  five  fathoms  at 
krw  water),  lifted  into  the  lur  one-half  of  that  ship  and  its  cargo,  together 
with  a  colunm  of  water  of  46  feet  in  height,  being  the  depth  of  the 
eanisten  below  the  aurfiioe  of  the  river  at  high  water,  or  at  the  time  of 
the  «xpkMi<H)t  n  that  praotically  I  have  very  great  faith  as  to  what  would 
take  pkKM  upon  taluting  one  of  the  proposed  isolated  forts  with  a  good 
ohaige  of  powder.  To  instire  sooceas  it  would  only  be  necessary  to  give 
a  good  dose  of  powder. 

It  is  clear,  therefore,  that  it  would  be  utterly  unsafe,  and  a  waste  of 
mone/t  to  oouHruot  small  isolated  cironlar  forte  unless  the  same  are  effec- 
taoUy  jm>tectod  against  such  a  means  of  attack  as  I  have  suggested;  and 
therdbre  I  oondder,  that,  in  assigiling  to  the  fort  a  foreshore  of  only  60 
feet  in  advanoe  of  Its  walls,  I  have  taken  a  minimum  in  every  respect  as 
tegards  the  efficiency  of  the  fort  and  its  cost ;  for  it  appears  to  me  that  the 
foreshore  should  be  very  extensive,  and  raised  at  least  10  leet  above  high 
water  of  spring  tides,  and  with  slopes  of  5  to  1. 

One  of  diese  forts,  if  founded  in  3  fathoms  at  tow  water,  or  without 
going  to  a  greater  depth  than  that  for  its  foundation,  would,  in  that  item 
^foundation  alone,  if  raised  to  only  6  feet  above  high  water,  cost  not  less 
tiian  SOO/tOOJ.;  and  I  may  s^ely  affirm  tliat  the  foundations  of  the  forts 
which  it  would  be  necessary  to  construct  in  the  hope  of  their  being  able  to 
keep  ships,  or  gunboate,  iVom  getting  within  shelling  range  of  Portfimouth 
Dookyard  wiU  entail  an  ezpraiditure  of  not  less  than  800,000^.  This 
amount  does  not  include  the  aost  of  the  foundations  for  the  forts  on  the 
Sturbridgfl  and  No  Man's  Ziand  Shoals  ;  which  forts  in  themselves  ofier 
DO  defence  against  Portsmouth  being  shelled. 

A  reference  to  the  chart  will  make  it  clear  that  to  keep  shipa  and  mortar 
TeBSttIs  from  getting  within  shelling  range  of  Portsmouth  Dookyard,  in  ad- 
dition to  the  two  foita  proposed  by  the  Boyal  Commission  to  be  built  on 
the  Horse  Sand,  it  will  be  necessary  to  oooBtrucC  two  other  forts  more  to 
the  eastward,  or  in  fiwt  nearly  on  the  very  line  proposed  by  me  to  tje  taken 
OS  the  proper  direction  for  Langston'Mole;  the  northernmost  fort  being 
placed  equidistant  from  Cumberland  Fort  and  the  Soyal  Commission  Fort 
on  tiie  centre  of  the  Horse  Sand ;  and  the  southernmost  fort  equidistant 
fcom  the  latlei  and  the  fort  proposed  to  be  erected  near  the  Horse  Buoy ; 
their  exact  positions  t>eing  the  centres  of  the  red  circles  of  1,000  yards 
radii  on  my  outer  line  of  defimoe. 

In  the  foregoing  observations  on  the  foundations  of  the  forts  proposed  by 
the  Itoyal  Commission,  in  the  absence  of  any  published  detail  of  the  mode 
proposed  to  I>e  adopted,  t>eyoDd  the  mere  fact  that  it  is  understood  that  the 
fortfl  are  to  b«  of  a  circmlar  form,  of  a  diameter  of  SOO  feet,  and  faced  with 
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wrouglit-iron  plates  of  &  thickness  of  10  inolies,  I  believe  that  I  have 
act«d  iiurlj  in  assigning  to  tHeir  fouadations  a  mode  of  construotioa  which 
will  be  safer  and  more  economical  than  any  other  which  can  be  earned 
out.  It  wonld  be  possible  to  cany  the  iron  forts  upon  screw  piles,  or  upon 
a  series  of  cast-iron  cylinders,  as  is,  I  believe,  proposed  by  a  member  of  the 
Institution  of  Civil  Engineers,  but  eitiher  of  those  plans  would  entail  a 
much  greater  cost,  and  would  not  be  secure  agunst  the  scouring  effects 
which  would  be  produced  by  the  interposition  of  the  work  to  the  strong 
run  of  the  tides  of  both  ebb  and  flood.  If  tlie  very  useful  invention  of  that 
experienced  civil  engineer  Mr.  Gibbs  —  who  patented  about  30  years 
ago  the  system  of  procuring  foundations  by  cast-iron  cylinders,  such  as 
we  see  now  esecuting  within  a  quarter  of  a  luile  of  the  walla  of  this  Insti- 
tution in  the  form  of  the  piers  of  tJie  new  Hungerford  Railway  Bridge- 
were  adopted,  there  would  be  not  the  lesa  a  necessity  for  protecting  them 
with  a  rubble  foreshore.  In  fact  it  would  be  a  most  dangerous  mode  of 
construction  to  found  the  forts  upon  any  system  which  would  leave  them 
esposed  to  the  scour  of  the  tides,  or  would  render  tihem  liable  to  be  de- 
stroyed by  the  explosion  of  large  masses  of  powder. 

I  have  already  shown  how  practicable  it  would  be  to  lift  the  e:q>loaTe 
chaiges  of  powder  to  the  base  of  an  iron-cased  fort,  although  that  base 
were  raised  several  feet  above  the  level  of  high  water  of  spring  tides,  and 
therefore  it  will  be  at  once  apparent  how  much  more  easy  it  would  be  to 
blow  up  a  fort  whose  walls  are  carried  up  vertically  from  deep  water,  or 
supported  either  upon  cylinders  of  cast-iron,  or  by  screw  piles  from  the 
level  of  low  water. 

By  the  provision  of  an  extensive  rubble  or  rock  foreshore  in  advance  of 
the  iron  forts,  or  the  most  effective  mode  of  resistance,  I  am  relieved  &om 
the  accusation  in  "  Tom  Thumb,"  that  "  He  made  his  giants  first  and  then 
he  slew  them,"  because  it  would  be  enough  to  augment  the  height  and 
width  of  the  foreshore  to '  render  the  explosions  of  powder  comparatively 
harmless.  This  increase  of  the  foreshore  would,  however,  vastly  add  to 
the  cost  of  the  rubble  foundations,  which  will  be  onerous  enough  even  with 
the  limited  dimensions  which  I  have  assigned  in  order  to  keep  down  the 
cost  of  the  isolated  forts,  and  which  I  purpose  hereafter  to  detail  when 
contrasting  the  same  with  the  estimates  for  Langston  Mole  and  the  Warner 
Breakwater. 

The  200,0001.  must  therefore  be  looked-  upon  as  the  minimum  expense 
which  wjll  be  incurred  in  obt^nii^  a  proper  foundation  for  each  of  the 
forts  proposed  b^  the  Koyal  Commission,  and  wiU  be  fer  below  what  musC 
be  spent  to  obtain  one  for  the  fort  on  the  Sturbridge  Shoal. 

I  trust  that  in  my  comments  on  the  proposed  circular  forts,  which  have, 
in  all  probability,  been  adopted  by  the  Royal  Commission  simply  on 
account  of  the  greater  cost  of  the  superior  system  of  defence  which  from 
the  time  of  Vauban  up  to  the  presetit  day  has  universally  been  admitted 
by  all  scientific  men  as  the  best,  I  shall  not  be  considered  presumptuons 
in  thus  making  myself  the  humble  means  of  expressing  the  opinions  of 
alt  those  who  know  the  high  value  of  forts  when  planned  by  nulitary 
engineers  unfettered  by  cost :  in  the  woi-ds  of  Major  M'Crea  of  the  Royal 
Artillery,  "  The  only  way  in  which  I  can  understand  that  forts  can  be 
dangerous  is,  when  the  ships  passing  tbem  are  ei^oged  to  their  direct 
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cross  fire;"  and  I  \Till  add,  that  that  cross  £re  should  be  delivered  from 
batteries  whose  faces  should  be  of  sufficient  length,  or  the  distuice  between 
the  guns  such  as  to  give  the  artillerymen  a  chance  of  seeing  the  object 
they  have  to  aim  at. 

The  fire  from  the  small  isolated  circular  forts  (for,  after  all,  they  are 
only  martello  towers  upon  a  larger  scale)  will  be  completely  obscured  after 
the  first  discharge  of  their  own  guns  ;  and,  when  the  wind  blows  from  any 
point  between  north-west  and  south-west,  an  enemy's  flotilla  advancing  to 
the  attack  would  be  completely  obscured.'  If,  again,  the  wind  blew  from 
the  opposite  quarters,  or  between  norlli-east  and  south-east,  the  small 
available  number  of  ports  of  these  circular  forts  would  be  equally  ob- 
scured, and  the  object  to  be  struck  could  only  be  guessed  at  by  the  flash 
from  the  guns ;  and  thus  the  powerful  artillery  of  t}ip  fort  might  be 
deUveiing  its  fire  upon  a  small  gunboat  in  lieu  of  a  frigate,  which  was  at 
the  same  time  rapidly  advancing  imder  cover  of  the  veil  of  smoke. 

Captain  Coles,  of  the  Eoyal  Navy,  has  in  his  pamphlet  demoastrU«d 
that,  by  taking  1,000  yards  as  the  limit  of  the  effective  range  of  even  a 
100-pounder  Armstrong  gun  agunst  a  plated  frigate,  the  forts  recom- 
mended by  the  Koyal  Commission  are  too  distant  from  each  other  to 
effectually  command  the  sailing  channel  between  them ;  as  will  be  manifest 
by  reference  to  the  chart,  where  the  strong  red  lines  described  by  a  radius 
of  1,000  yards  from  the  Horse  Shoal  Fort  and  the  fort  proposed  on 
No  Man's  Land  Shoal  leave  a  free  channel  of  about  400  yards  clear  for 
the  passage  of  an  enemy's  ships ;  which  channel,  however,  rapidly  expands 
into  a  wide  and  free  channel,  owing  to  the  diverging  nature  of  the  fire 
from  a  circular  fort.  A  ship  would  be  through  (his  narrow  channel  before 
a  second  shot  could  be  fired  at  her  from  each  of  the  guns  of  the  forts. 

Hence  the  advantage  of  batteries  disposed  so  that  a  ship  while  approach- 
ing would  be  compelled  to  remain  for  a  considerable  time  exposed  to  a 
direct  fire.  Steaming  along  at  the  rate  of  ten  miles  an  hour,  she  would 
give  no  chance  of  the  guns  of  the  fort  being  re-laid  at  her  after  the  first 
discharge. 

This  brings  us  back  to  the  position,  that  the  line  of  defence  should  be 
confined  to  the  smallest  possible  limit  of  breadth  of  channel;  and  this,  in 
the  case  before  us  of  the  defence  of  the  approach  to  Spithead,  can  only  be 
attained  by  the  establishment  of  a  permanent  barrier  across  the  Horse 
^ands  and  a  breakwater  on  the  Warner  Shoal,  which,  limiting  the  avail- 
able channel  to  a  breadth  of  5,500  feet,  will  enable  it  to  be  in  time  of 
war  rendered  difficult  to  pass  by  mooring  rafts  or  booms  in  it,  the  exact 
position  of  which  would  be  unknown  to  an  enemy,  inasmuch  as  they 
would  be  capable  of  being  placed  on  either  side  of  the  channel,  or  in  its 
centre,  so  as  to  compel  those  ships  of  an  enemy  which  succeeded  in  passing 
them,  at  all  events  to  previously  undergo  the  ordeal  of  a  close  and 
concentrated  fire  from  the  ships  moored  in  the  channel  at  the  back  of 
the  Mole  and  the  Warner  Breakwater. 

During  heavy  weather  from  the  south-es^t  the  moorings  of  the  rafts 
and  booms  could  be  slacked  away,  so  as  to  bring  them  under  the  shelter 
of  the  Mole  and  the  Warner  Breakwaters.  In  time  of  war,  additional 
obstructions  might  be  presented  by  mooring  other  rafts  seaward  of,  or  in 
advance  of,  the  outer  line  of  defence  of  the  Mole  and  Warner,  so  as  to 
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keep  an  enemy  longer  ander  tbeir  croes  fire;  and,  in  fact,  the  several  rafta 
tnigbt  bt)  so  arranged  as  to  prevent  a  direct  course  being  made  by  an 
eaamy  into  the  barbonr.  These  conld  readily  be  slipped  from  their  screw 
moorings  during  heavy  weather  from  the  south-east.  By  those  advanced 
sea-worki  of  Langston  Mole  and  the  Warner  Breakwater,  Spithead  Road- 
rtead  would  be  converted  into  a  perfect  harbour ;  and  its  entrance  wonld 
become  as  safely  defended  as  the  western  channel  of  the  Solent  at  Hurst 
Castte  wilt  be  by  the  construction  of  the  judiciously  arranged  works 
planned  by  the  Royal  Commission.  It  is  well  known  that  the  area  of 
deep  water  is  exceedingly  limited  in  Portsmouth  Harbour,  when  regard 
is  had  to  the  vast  increase  of  colossal  ships  of  war  which  is  being  made, 
for  which  shipa  no  station  is  so  convenient  as  Spithead  when  the  British 
Channel  has  to  be  defended, 

Langston  Mole  and  the  Warner  Breakwater  would  present  ae  good  a 
defence  as  could  be  made  to  the  entrance  of  Southampton  Water,  of  which 
Major  M'Crea,  in  his  able  letter,  says: — "If  the  passage  across  Soath- 
smpton  Water  at  Calahot  Castle  could  be  made  impassable,  so  as  to  secure 
a  dockyard  eight  miles  up  at  Bouthampton,  where  our  future  iron  navy 
could  securely  retreat  and  repair,  then  the  value  of  such  an  outlay,  how- 
ever vast,  might  be  well  appreciated  by  the  nation." 

Jnst  SO)  I  submit,  would  be  the  expenditure  upon  Langflton  Mole  and 
the  Warner,  which,  at  the  cost  of  less  dian  a  million  of  money,  or,  in  fact, 
at  less  than  what  must  be  disbursed  upon  the  foundations  of  the  isolated 
forts  proposed  by  the  Royal  Commission  for  the  defence  of  Portsmouth, 
would  provide  the  desideratum  of  Major  M'Crea,  but  without  entailing 
one-tenth  of  the  cost  of  erecting  new  establishmenta  at  Southampton,  to 
suOT)ly  the  place  of  those  now  existing  at  Portsmouth, 

From  observations  on  the  set  of  the  streams  of  flood  and  ebb  recorded 
on  the  Admiralty  Chart,  the  following  deductions  may  be  made: 

)st.  That  the  main,  or  strongest,  current  of  the  flood-tide  comes  through 
the  northern  channel,  or  by  the  Solent  Sea,  for  the  first  five  hours  of  the 
tide,  and  that  that  stream  receives  an  augmentation  of  its  volume  during 
the  remainder  of  the  natural  duration  of  its  flow  of  6  hours  and  12  minut^ 
from  the  tidal  wave  which  comes  round  the  back  of  the  Isle  of  Wight  and 
enters  Spithead  from  the  south-east. 

2nd.  That  the  directions  of  the  flood  currents  of  both  the  northern  and 
the  southern  channels  are  not  such  as  would  be  intercepted  by  any  work 
like  the  mole  proposed  east  of  the  entrance  into  Langston  Harbour,  so  as 
to  impede  the  flow  into  Portsmouth  or  Langston  Harbours. 

8rd.  That  the  effect  upon  the  northern  flood  current  by  the  interposition 
of  Langston  Mole  upon  its  progress,  after  passing  the  mouths  of  Portemouth 
and  Langston  Harbours,  must  be  that  of  accumulating  the  water  against 
the  concave  face  of  the  mole  and  forcing  it  up  to  a  higher  level  in  those 
harbours. 

4th.  That  the  effect  of  the  presence  of  the  mole  upon  the  tidal  stream 
which  enters  Spithead  from  the  south-east  must  at  least  be  innocuous,  as 
the  supply  will  pass  easily  up  the  spacious  channel  which  will  be  left  be- 
tween the  mole-head  and  the  north  shore  of  the  Isle  of  Wight,  the  same 
being  14,000  feet  in  breadth,  or  ample  for  the  fiiil  volume  which  is  re- 
quired to  fill  the  Solent  and  its  tributaries ;  and  because  the  mole  itself  lies 
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eastward  of  the  coarse  which  the  tidal  wave  takes,  wUoh  now  afiOTds  the 
supply  on  the  latter  part  of  the  fiood-tide. 

The  tidal  stream  in  Langstoa  Harbour,  where  confined  in  its  course, 
has  in  its  natural  state  &  depth  of  from  6  to  7  fathoms  at  low  water  of 
spiicg  tides,  and  on  the  ebb  the  water  rushes  out  during  tlie  third,  fourth, 
and  fifth  Lours  with  a  velocity  of  3^  knots  per  hour,  its  oourse  being 
towards  the  southern  channel,  or  eastward  of  the  Isle  of  Wight,  and  i^ 
▼clocity  such  as  will  ensure  a  deep  channel  alongside  of  the  concave  face 
of  Langsten  Mole,  soffident  for  our  lat^est  line-of-battle  ships  to  tie  afloat 
there  at  the  lowest  ebbs.  In  this  capacious  channel,  ships  mooted  in  it 
would  be  corered  by  the  rubble  masonry  of  tbe  mole,  the  seaward  face  of 
which  would  form  a  glacis,  over  the  crest  of  which  their  artillery  would 
be  able  to  deliver  their  fire  in  any  direction,  either  to  prevent  the  approach 
of  gunboats  to  it,  or  the  shore  of  Hayling  Island  to  the  eastward. 

In  this  channel  our  old  line-of-battle  ships  would,  in  fact,  as  aforesaid, 
become  moveable  batteries,  and  as  formidable  as  if  plated  with  iron,  so 
effectually  would  their  hulls  be  masked  by  the  mole. 

The  (dmost  immediate  effect  of  the  erection  of  the  mole  would  be  to 
oonsiderably  shoal  the  water  eastward  of  it,  so  that  it  would  be  impracti- 
oable  for  even  a  gunboat  to  get  at  high  water  within  shelling  range  of 
Portsmouth  Dockyard. 

The  mole  would  thus  effectually  protect  the  shore  from  any  attempt  at 
a  landing  on  it  anywhere  within  the  range  of  the  ships'  batteries ;  which 
nse&l  range  gainst  gunboats  we  will  assume  to  be  one  nautical  mile,  or 
abreast  of  the  village  of  Hayling ;  and,  as  the  deep-water  chamiel  of  the 
eastern  stream  in  Langston  Harbour  is  sufficient  for  our  block-ships,  it 
would  be  impossible  for  an  enemy  to  establish  any  batteries  on  Hayling 
Island  near  enough  to  shell  the  naval  arsenal  of  Portsmouth  without  being 
within  pointr-blank  range  of  the  guns  from  our  ships,  as  the  latter  would 
be  moored  in  a  channel  at  a  distance  of  from  four  and  a  half  to  five  miles 
eastward  of  the  dockyards.  This  will  be  fully  acknowledged  when  it  is 
remembered  that  the  eastern  shore  of  Langston  Harbour  is  above  five 
miles  distant  from  the  eastern  side  of  the  dockyards,  and  the  latter  will 
be,  therefore,  unassailable  on  the  landward  side  nearer  than  Portsdown 
Hill. 

Batteries  would  doubtless  be  established  at  other  places  on  the  coast,  so 
as,  in  like  manner,  to  render  the  establishment  of  a  landiog  difficult  west- 
ward of  Selsea  Bill,  and  thus  place  a  long  day's  forced  march  between 
Portsdown  Hill  and  the  shore  eastward  of  Selsea  Bill,  and  give  sufficient 
time  for  us  to  be  enabled  to  concentrate  our  forces,  to  intercept,  and  save 
the  enemy  the  trouble  of  breaking  ground  on  Portsdown  Hill. 

To  complete  the  seaward  defence  of  Portsmouth  it  will,  however,  be  still 
necessary  to  guard  the  channel  of  14,000  feet  in  breadth,  which  will 
remain  between  the  end  of  Langston  Mole  and  the  northern  shore  of  the 
Isle  of  Wight,  near  Nettiestone  Point.  This  object  will  be  effectually 
carried  out  by  a  portion  of  the  works  recommended  by  the  Royal  Com- 
mission on  the  National  Defences,  combined  with  another  on  the  Warner 
Shoal,  a  most  advantageous  position,  as  lying  immediately  between  the 
south  end  of  Langston  Mole  and  the  Isle  of  Wight,  the  northern  edge  of 
the  Warner  being  only  nine  cables'  length,  or  Uttle  more  than  a  statute 
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mile,  distant  from  the  mole-head.  The  aite  of  this  ahoal  was  proposed  by 
the  gallant  Admiral  Sir  Thomas  Maitland  as  a  fit  place  for  ^e  erection 
thereon  of  a  fort  seaward  of  those  reoommended  by  the  Royal  CommisBiDn. 
Its  value,  however,  is  immensely  enhanced  when  combined  with  a  work 
like  Laagston  Mole,  which  will  have  the  effect  of  oompelliog  an  advanc- 
ing foe  to  pass  ander  its  fire. 

The  depth  of  water  on  the  Warner  Shoal  is  from  two  and  a  half  to  three 
fathoms  at  low  water  of  sprbg  tides;  this  shoal  I  am  of  opinion  will  how- 
ever be  rendered  more  useful  by  being  raised  up  to  the  level  of  a  few  ket 
above  high  water  of  spring  tides,  so  as  to  form  a  breakwater,  under  the 
shelter  of  which  our  wooden  walls  would  be  as  effective  as  those  proposed 
by  me  to  defend  the  approach  to  Langston  Mole. 

The  length  of  this  mole  on  the  Warner  may  be  at  first  made  of  four 
hundred  yards,  and  its  effect  will  be,  as  aforesaid,  to  form  a  ahoal  lying  m 
front  of  it,  and  bearing  north-west  and  south-east ;  such,  in  iaot,  as  irill 
ensue  by  the  erections  proposed  by  the  Royal  Commission  on  the  Stor- 
bridge,  Horse,  and  No  Man's  Land  Shoals. 

These  eastward  ezteosiona  of  No  Man's  Land  and  the  Warner  Shoals 
will  add  materially  to  the  defence  of  the  approach  to  Spithead,  u 
they  will,  even  at  high  water  of  spring  tides,  render  it  impracticable  ibc 
steam  frigates  to  approach  by  any  other  channel  than  that  between  Lang- 
Bton  Mole  and  the  Warner,  and  the  second  line  of  permanent  defence, 
conaiating  of  the  forts  on  No  Man's  Land  and  the  Horse  Sande  ;  the  whole 
defence  conaistiag  of  a  very  ibrmidable  quadrilateral. 

Another  advantage  in  this  defence  is,  that,  if  an  attack  be  made  oa  it 
during  the  flood  tide,  the  latter  runs  here  so  slowly  aa  to  be  of  little 
service  in  accelerating  the  passage  of  ships,  the  greatest  velocity  of  ths 
current  from  the  south-east  being  only  one  knot  per  hoar. 

The  cost  of  Langston  Mole  necessarily  depends  upon  the  nature  of  tbe 
work :  thus,  a  chalk  and  rubble  reef  (as  per  sections)  run  up  to  the  level 
of  6  feet  above  high  water  of  spring  tides,  with  sufficient  aeawaid  slopes 
to  enable  it  to  remain  permanent  until  it  became  drifted  up  with  sand  and 
shingle,  would  not  cost  more  than  500,000i.;  and  it  may  be  certainly 
taken  as  a  matter  of  reliance  that  this  result  would  rapidly  follow  llie 
protrusion  of  the  Mole  over  the  ahoal  ground  of  ita  aite.  Witness  the  im- 
mense annual  accretions  on  the  shore  of  Hayting  Island  of  both  shingle  sua 
sand.  In  fact,  so  great  is  the  effect  of  gales  from  the  south-east  in  driving 
up  shingle,  that  it  would  be  only  necessary  to  erect  a  jetty  of  iron  piles  and 
sheet-piling  over  the  line  of  the  intended  mole  to  insure  its  being  r^'dly 
buried  up  ou  its  seaward  aide  in  a  mass  of  shingle  and  sood.  If  this  coa- 
atrnction  were  necesaary  on  account  of  despatch,  one-half  of  the  leogtli  of 
the  mole  might  be  raised  to  the  level  of  high  water  of  spring  tides  by  a 
single  length  of  iron  piliog,  and  die  sonthem  division  completed  by  two  sorts 
of  piles,  the  first  brought  up  to  the  level  of  half  tide,  and  Bubsequeo^y 
raised  on  the  accumulation  of  shingle  which  would  be  prodnced  by 
driving  the  lower  range  of  piles.  The  facility  with  which  Langet"" 
Mole  would  be  completed,  owing  to  the  shoal  nature  of  its  aite,  is  'ncn, 
that  it  may  be  safely  atated  that  it  could  be  run  out  to  its  full  length  over 
the  East  Winner  and  Horse  Sands,  before  either  of  the  piers  at  I>o»er  or 
Alderney  could  be  extended  600  feet  fiutber  seaward. 
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I  shall  conSue  myself  in  my  estimate  to  the  good  old-fiishioned  Bj-stem 
of  coofltmction  of  breakwaters  by  rubble  and  chalk,  with  long  seaward 
glopes,  SDd  assume  that  it  would  be  necessary  to  provide  the  latter  of  as 
permanent  a  character  as  if  really  exposed  to  seas  such  as  the  Plymouth 
and  Cherbourg  breakwaters  have  to  withstand.  In  this  case  Langston 
Mole  is  proposed  by  me  to  be  raised  to  the  level  of  six  feet  above  high 
water  of  spring  tides,  with  seaward  elopes  of  6  to  1,  and  on  the  harbour 
ride  with  slopes  of  8  to  1  ;  precaution  bring  also  taken  to  provide 
rubble  for  forming  the  concave  face  ()f  the  six-fathom  channel,  which 
will  be  scoured  out  by  the  discharge  from  Langston  Harbour  on  the 
creation  of  the  mole.  The  mole  to  have  also  a  top  breadth  of  70  feet, 
to  give  room  for  portions  of  it  being  capable  of  being  raised  to  a  greater 
height  in  order  to  more  effectually  mask  the  hulls  of  our  line-of-battle 
stiipa  moored  in  the  channel  along.  As  a  simple  breakwater  or  mole,  a 
top  breadth  of  22  leet  would  be  sufficient. 

The  total  cost  of  such  a  mole  will  not  exceed  727,827/.  if  made  of  a  top 
breadth  of  seventy  feet  and  of  a  length  of  6,200  yards;  and  of  491,699i. 
if  of  a  length  of  5,000  yards ;  which  latter,  if  approved  of,  would  probably 
he  the  length  at  first  ordered  to  be  constructed  and  contracted  for.  In 
both  of  the  above  estimates  the  large  amount  of  20  per  cent,  has  been 
added  for  contingencies. 

To  complete  the  outer  line,  or  advanced  sea-works,  the  cost  of  the 
breakwater  of  400  yards  in  length  on  the  Warner  must  be  added;  this 
length  will  mask  four  old  line-of-battJe  ships.  In  this  case,  if  partly  made 
of  chalk  blocks  transferred  from  the  end  of  Langston  Mole,  covered 
widi  a  mass  of  Portland  or  Swant^  stone,  or  in  fact  strongly  cased  with 
rabble  as  per  annexed  drawing,  the  estimate  would  be  :— 

£ 

Forchaltforthecore,  221,200  cubic  yards,  at  58.   .         .       55,300 

For  stone  for  being  the  same,  163,600  cubic  yards,  at 
12s.  6rf. 102,250 


Add  20  per  cent,  contingencies  . 


£  189,060 


Cost  of  Langston  Mole,  6,200  yards  on  the  Horse  Shoal    .  727,827 

Breakwater  on  the  Wamer 189,060 

Making  the  total  cost  of  the  outer  line  of  defence .        .£  916,887 

If  however  it  be  considered  advisable  lo  form  the  Wai-ner 
Breakwater  altogether  of  rock  or  rubble  work,  this,  with 

20  per  cent,  for  contingencies,  would  amount  to    .         .  288,600 

Add  Langston  Mole,  for  its  full  length     ....  727,827 


Total  cost  of  the  outer  line  of  defence 
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So  largA  an  amoimt  having  been  provided  for  contingencies,  both  in 
the  price  of  the  work  and  the  bulk  of  material,  it  may  be  relied  on  that 
one  minion  sterling  will  form  both  Langstoa  Mole  and  the  Warner  Break- 
water; which,  if  defended  by  our  wooden  walls  alone,  and  the  channel 
between  guarded  by  iron-pl^ed  shipe,  will  afford  a  much  more  effective 
defence  than  if  the  whole  of  the  five  forts  proposed  by  the  Boyat  Commis- 
sioa  were  conslmotvd.  It  has  been  proved,  however,  that  if  the  whole 
five  of  the  forts  were  constructed  as  rec<anmended  by  the  Soyal  Commis- 
sion, viz.:  two  forts  on  the  Hoi'se  Sand,  one  on  No  Man's  Laiui  Shoal,  one 
on  the  Spit  Sand,  and  one  on  the  Sturbridge,  they  would  not  be  sufficient 
to  prevent  a  squadron  of  iron-plat«d  ships  from  running  between  them 
and  taking  up  positions  from  which  they  could  shell  Portsmouth  Dockyard 
aftd  bum  both  Portsmouth  and  Portsea,  without  being  within  a  mile  and 
a  half  of  the  guns  of  the  proposed  forts. 

It  has  also  been  proved  that  those  forts  would  not  prevent  gunboats,  or 
other  Tessels  of  light  draught  of  water,  approaching  from  the  eastward 
orer  the  shoal  ground  of  the  Horse,  and  also  getting  within  easy  shelling 
range  of  the  dockyard  and  Portsmouth;  wliDe  at  the  same  lime  they 
would  be  out  of  effective:  range  of  the  fire  from  the  five  forts  proposed  by 
the  Boyal  Commission,  and  also  of  the  shore  forts.  To  prevent  an  attack 
by  gunboaU,  at  least  the  two  additional  forts  in  the  fine  of  Langston  Mole 
before  noticed  must  be  constructed  on  the  eastern  verge  of  the  Horse 
Sand,  and  those  works  alone,  viz.  the  two  additional  forts,  would  cost 
more  than  Langston  Mole. 

The  question  of  the  cost  of  the  forta  proposed  by  the  Koyal  Commiasitxt 
should  be  carefully  considered,  as  well  as  die  effective  defence  which  they 
would  procure,  or  rather  the  amount  of  it.  Both  would  be  very  easy  to 
estimate  closely,  provided  the  plans  or  mode  of  construction  were  made 
public ;  it  is  however  enough  that  we  know  that  they  are  to  be  of  a  circu* 
Jar  form,  with  a  diameter  of  200  feet  at  the  level  of  high  water,  to  be 
enabled  to  readily  ascertain,  at  all  events,  what  their  foundations  alone 
would  cost.  These  forts,  if  they  are  not  to  be  exposed  to  be  blown  to 
pieces  by  the  esplosion  of  large  cases  of  powder  towed  to  their  bases  by 
vessels  steaming  on  each  side  of  them,  as  before  mentioned,  must  be  pro- 
vided with  a  broad  and  rugged  foreshore  of  rubble,  carried  up  to  the  level 
of  at  least  six  feet  above  high  water  of  spring  tides,  and  with  slopes  so 
much  inclined  as  to  prevent  vessels  of  fi^en  feet  draught  of  water  gettisg 
within  a  less  range  than  150  feet  of  their  bases  at  high  water  of  spring 
tides.  This  will  be  effected  by  a  foreshore  of  fifty  feet  in  breadth,  and 
with  slopes  of  five  to  one  from  the  level  of  six  feet  above  high  water  to 
low  water  of  spring  tides,  and  below  that  level  with  slopes  of  three  to  one. 
K  this  rock  or  rubble-work  base  for  the  fort  be  founded  in  only  eighteen 
feetdeptbat  low  water,  the  cubical  yards  of  stone  required  will  be  276,230, 
which,  at  15s.  per  yard,  including  contingencies,  will  amount  to  207,172t 
It  will  be  here  remembered  that  I  have  estimated  the  rock-work  on  the 
Warner  at  288,600/.  if  raised  to  the  same  level  of  alx  feet  above  high 
water  of  spring  tides. 

In  round  numbers,  the  bases  of  the  forts  recommended  by  the  Koyal 
Commission  will  each  cost  not  less  than  200,000t,  and  if  they  are  to  be 
surmotmted  by  iron  forts,  provided  with  ten-inch  plates  or  walls,  and 
carried  up  as  proposed  to  the  level  of  sixty  feet  in  height  above  low  water, 
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the  superstructure  of  each  fort  vill  not  cost  less  than  200,00(U^  and 
theretbre  each  fbrt  not  less  than  400,0001.;  and,  afler  all,  what -will  be  tho 
amount  <^  the  efl^tive  fire  of  each  fort  ?  The  cirouUr  fona  which  has 
been  adopted  is  the  weakest  as  n^ards  the  number  of  guns  which  they 
will  be  able  to  bring  to  bear  against  a  hostile  force  advancing  against 
them.  If  the  forts  consist  of  three  tiers  of  batteriesi  not  more  than  four 
guns  in  each  tier  will  be  effective  gainst  an  approaching  ihipi  or  not  mora 
than  would  be  better  delivered  from  a  single  corvette's  broadside. 

The  corvette's  battery  of  twelve  or  fourteen  guns  would  have  the 
advantage  of  being  comparatively  clear  of  smoke,  but  who  will  pretend 
Ihst  any  precision  of  fire  can  be  expected  or  sustained  for  any  length  of 
time  where  three  or  four  tiers  of  guns  are  simultaneously  discharged  ? 
Sorely  the  effect  must  be  the  same  as  in  a  three-decked  diip,  where  the 
Older  is  so  frequently  given  to  cease  firing,  in  order  to  allow  the  smoke 
to  clear  away. 

!nie  exceedingly  limited  face  which  the  effective  fire  from  a  circular 
ibrt  gives  will  allow  it  to  be  easily  masked  by  the  fire  of  two  or  three 
gODboats,  the  smoke  from  which  would  be  such  as  to  shroud  the  advanoe 
of  the  more  fonnidable  irigates,  which  would  form  a  portion  of  the  attack- 
ing  squadron. 

If  Sebastopol  or  Cronatadt  forts  had  been  merely  circular,  instead  of 
presenting  long  lines  of  formidable  batteries,  nothing  from  them  would 
have  prevented  the  approach  of  our  wooden  walls. 

Notwithstanding  the  great  wdght  of  the  opinion  of  the  Eoyal  Conunis- 
uon  on  the  question  of  circular  forts  against  dia  usual  long  batteries  whioh 
for  several  centuries  have  entirely  superseded  circular  forts  (except  in  the 
cases  of  martello  towers,  where  a  long  line  of  coast  has  had  to  be  defended 
at  a  small  comparative  cost),  I  do  not  hesitate  to  declare  my  bumble 
apinion  as  opposed  to  the  construction  of  the  isolated  forts  proposed  by 
the  Eoyal  Commission  for  the  Defence  of  Portsmouth  and  Spithead,  while 
I  subscribe  willingly  to  the  propriety  of  their  advice  in  recommending  the 
eoDstmctioii  of  oertAin  permanent  works  or  forts,  in  aid  of  the  defbnce  by 
boating  batteries.  If  forts  are  to  be  built,  the  best  positions  will  be  those 
tdected  by  the  Boyal  Commission  at  the  Warner,  No  Man's  Land  Shoals, 
and  at  the  Sturbridge;  but  the  latter  would  have  the  injurious  effect 
of  causing  the  formation  of  a  long  spit  of  sand  tailing  down  from  it  in  a 
south-east  direction,  and  shoaling  up  some  of  the  best  anohorage  grouitd 
of  Spithead  Roadstead. 

In  lieu  of  tie  circular  fort  proposed  to  be  constructed  on  No  Man's 
Land  Shoal,  which  would  not  give  so  good  a  fire  as  from  a  single  iran- 
pluod  corvette,  I  believe  that  it  would  be  more  advantageous  to  construct 
upon  it  a  fort  of  much  larger  dimensions,  with  two  lines  of  batteries  to 
defend  the  approach  to  Spithead  Roads  from  the  south-east,  whose  junction 
would  form  a  re-entering  angle  of  ISS",  or  thereabouts,  the  northern 
^ce  or  battery  bearing  north-north-eaet  and  BQuth-south-west,  and  the 
sonthenione  from  north-north-west  to  south-soutb-east ;  the  northern- 
most battery  having  a  length  of  600  feet,  and  tbe  southernmost  also 
600  feet  t^  effective  length  for  the  position  of  guns,  thus  affording  ample 
*paoe  for  working  65  heavy  guns  on  the  lower  or  oasemated  tier,  nnd  as 
many  mounted  ^  bartMe.  The  fort  should  present  to  an  approach 
^nnn  south,  by  compass,  two  similar  faces  of  400  feet  each,  and  siQiilar 
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faces  also  on  the  opposite  or  north  side,  which  latter  ivould  completely 
command  the  roadstead  of  Spilhead. 

It  has  been,  I  believe,  determined  that  only  three  of  the  forts  pro- 
posed by  the  Royal  Commission  shall  be  constructed,  viz.  one  on  the 
southern  verge  of  the  Horse  Sand  near  the  Horse  Bnoy,  one  on  No  Man'a 
Land  Shoal,  and  another  on  the  Sturbridge  Shoal.  But,  inasmuch  as  at 
high  water  of  spring  tides  there  is  a  depth  of  22  feet  6  inches  over  the 
Horse  Sand  at  a  nautic  mile  north  of  the  proposed  fort  at  the  Horse  Buoy, 
there  will  be  no  obstruction  presented  to  the  approach  of  the  larger 
class  of  despatch  gnnboate,  or  even  of  the  smaller  corvettes.  Aware  of 
this  fact,  the  Soy^  Commission  evidently  ent«rtMned  a  strong  desire  (as 
appears  in  the  evidence)  to  establish  a  barrier  of  stone  between  the  fort 
at  the  H(»M  Buoy,  proposed  by  them,  and  Cumberland  Port. 

I  have  shown  that  the  five  forts  proposed  by  the  Royal  Commission  will 
cost  not  less  than  400,000/,  each,  and  that,  on  account  of  their  cironlar 
form,  they  will  not  be  so  efiective  as  five  corvettes  moored  near  the  same 
positions.  Their  aggregate  cost  will  therefore  be  two  millions,  and  for 
that  sum  I  submit  the  effective  defence  will  not  be  at  all  equal  to  the 
outer  hue  of  defence  proposed  by  me  at  a  cost  of  one  million,  viz.  by  the 
formation  of  Langston  Mole  and  the  Warner  Breakwater. 

In  conclusion,  I  think  that,  now  that  the  strength  of  England  has  been 
partly  put  forth,  and  that  in  a  few  months  we  shall  be  in  possession  of  a 
commanding  force  of  iron-plated  ships  of  war,  economy  may  be  very 
fturly  tried  in  reference  to  the  outlay  upon  the  projected  iron  forts,  in- 
asmuch as,  by  the  estabhshment  alone  of  the  outer  line  of  sea  defence 
proposed  by  me,  viz.  Langston  Mole  and  the  Warner  Breakwater,  assisted 
by  floating  booms  or  rafts  to  render  the  channel  more  intricate,  the 
wooden  walls  of  Old  England  may  be  safely  entrusted  with  the  defence  of 
Spithead  and  Portsmouth,  while  our  ironsides  may  keep  the  Channel,  or, 
when  occasion  arises,  blockade  those  ports  which  require  their  especial 
attention. 

Lastly.  I  have  but  a  short  time  to  notice  the  mode  of  constructioii 
now  gomg  on  at  some  of  our  refuge  harbours,  as  they  are  called.  Alder- 
ney  is  being  formed  with  lofty  vertical  walla,  or  nearly  so,  from'  the  level 
of  12  feet  below  low  water  of  spring  tides,  and  from  low  water  upwards 
is  completely  exposed  to  the  fire  of  artillery.  At  a  long  range  a  few  gun- 
boats would  undercut  and  topple  down  by  a  day's  fire  more  of  the  masonry 
than  has  be«n  built  in  a  year.  The  works  at  Aldemey  are  now  being 
constructed  in  above  12  mthoms  at  low  water.  Dover  Pier  is  now  also 
being  built  with  vertical  walls,  from  the  level  of  above  7  feUioms  in  depth 
at  low  water  of  spring  tides,  and  presents  a  capital  target  for  a  ganboat 
to  practise  at.  That  pier  is  now  costing  about  1,2001.  for  each  yard  in 
length;  and  three  or  four  well-directed  shots  from  one  of  Armstrong's 
100-poundera  at  a  range  of  a  mile  and  a  half  would  bring  down  each  yard 
in  length  of  the  granite  facing,  leaving  it  a  ruin ;  and  its  destruction  would 
be  completed  by  a  few  shells  delivered  into  its  concrete  core.  Cherbourg 
Breakwater  would  be  a  still  easier  work  to  destroy,  as  its  construction 
has  not  been  of  the  massive  character  of  the  piers  at  Aldemey  and  Dover; 
and  therefore  Cherbourg  is  not  a  standing  menace,  for  its  feoe  wall  seaward, 
where  defended  by  batteries,  would  be  a  ruin  after  a  day's  practice  at  it  with 
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shot  aud  shell  from  our  gunboats.  It  will  be  seen,  irom  the  above  remarks 
on  the  circular  forts,  that  I  do  not  concur  in  (he  views  of  those  genllemea 
who  consider  that  it  is  only  necessary  to  make  a  work  invulnerable  in 
itself,  in  order  to  provide  the  best  means  of  defence.  This  syetem  carries  us 
back  to  about  the  conclusion  of  the  middle  age,  when  defensive  armour 
became  so  perfect  that  the  wearers  of  it  became  incapable  of  hurting  each 
other  ;  and  great  battles,  as  they  were  called,  took  place  with  very  little 
blooddied  on  either  side.  Just  so  will  probably  be  the  effect  of  the  heavy 
plating  of  our  ships  of  war,  which,  in  lieir  present  mode  of  construction, 
weakens  instead  of  adding  to  the  strength  of  their  frames  when  opposed  lo 
the  most  formidable  foe  they  will  ever  have  to  contend  against — a  tem- 
pestuous sea  lasting  for  forty-eight  hours  together.  In  my  humble  opinion 
It  will  be  better  to  remain  satisfied  with  making  our  plat«d  sliips  proof 
against  shell  alone,  which  3-inch  plates  will  efibct,  rather  than  en- 
counter the  enormous  cost  of  iron  plating,  which,  to  resist  the  bolts  of 
the  improved  artillery  of  the  present  day,  had  need  exceed  even  6  inches 
in  thickness.  Probably,  in  the  long  run,  there  will  be  greater  loss  of  life 
by  over-plating,  over-weighting  our  ships  of  war,  than  in  allowing  shuts 
of  one  or  two  hundredweight  to  pass  clean  through  them,  as  did  the 
82-pounder8  in  former  fights.  Recent  experiments  have  shown,  that, 
to  efiectually  resist  the  bolt  from  a  100-pounder  Armstrong  gun,  or,  at 
closer  quarters,  the  shot  from  an  old  68-pounder  gun,  the  plates  with 
which  forts  or  ships  must  be  covered,  must  be  of  the  very  best  iron, 
and  have  a  thickness  of  five  inches  ;  but  the  experiment  has  not  yet  becu 
carried  out  to  the  extent  of  ascertaining  how  far  such  plates  would  be  able 
to  withstand  a  broadside  from  a  ship  like  the  "  Warrior,"  which  could  de- 
liver a  concentrated  fire  of  twenty-four  100-pounders. 

Bearing  also  in  mind  that  800-ponnder  Armstrong  guns  are  now  about 
to  be  tried— and  few  can  doubt  their  eventual  perfection,  credit  must  be 
given  to  tho  naval  and  military  advisers  of  our  Government  for  the  sus- 
pension of  their  decision  as  to  the  erection  of  forts,  which,  if  even  plated 
with  10-inch  iron,  at  an  enormous  cost  per  ton,  would  probably  be  found 
to  fail  under  the  concentrated  fire  of  such  formidable  artillery.  Such 
artillery  may,  perhaps,  also  be  considered  of  too  valuable  a  nature  to  be 
allowed  to  be  cased  up  in  forts  whose  fire  it  may  not  be  necessary  to  ap- 
proach in  order  to  efibct  a  proposed  object  of  destruction. 

On  the  whole  I  must  confess  that,Iooking  at  the  eaormous  strides  which 
are  beiugdailymadein  the  improvement  of  artillery,  the  Government  must 
also  be  ^owed  credit  for  judgment  in  giving  a  prior  consideration  to  the 
construction  of  floating  means  of  defence,  and  that,  in  the  words  of  Maj  or 
H'Crea,  of  the  Royal  Artillery,  "  the  question  between  forts  and  ships  can- 
not be  considered  abstractedly  as  a  question  of  expense.  If  it  were  posi- 
tively ascertained  that  the  former  were  far  better  than  the  latter,  or  that  they 
really  could  do  their  work,  and  prevent  the  entrance  of  an  enemy  to  Spit- 
head,  I  do  not  believe  the  country  would  cavil  at  any  estimate,  however 
eaormous ;  nor  is  a  high  value  to  be  placed  on  the  fact  that  these  forts  can 
be  themselves  made  invulnerable.  It  is  not  the  amount  of  safety  to  the 
gunners  within  their  encemU,  but  the  damage  they  can  cause  in  so  many 
minutes  to  an  enemy,  under  circnmstances  of  especial  difficulty,  which  alone 
must  be  considered.  Their  merits  in  this  balance  are  wanting.  Iron-cased 
VOL.  TI.  tj 
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ships,  or  forts  in  motion,  oan  alone  coatond,  with  a  reuonable  cfauiM  of 
sncceM,  against  similar  forts  in  motion." 

Coinoiduig  with  Major  M'Crea  in  the  above,  I  hare  oarried  liia  aiga- 
ment  inrtfaer,  and  applied  it  to  the  floating  forta  m  Bhjpa,  «riu«h  in  m^ 
opinion  it  ia  not  advisable  to  attempt  to  make  invnlnerable,  except  at 
against  shells,  the  efieots  of  which  they  alone  have  to  dread. 

It,  as  1  believe,  guns  will  be  eonstmcted  to  thmw  bolts  «f  Hbxm 
hondiedweight,  it  will  be  oaly  neoessary  to  establish  them  upon  floatiDg 
batteries  protected  by  the  glapis  of  Langston  Mole  and  that  of  the  Warner 
Breakwater,  (o  give  the  most  effective  and  economical  means  of  defenee  to 
the  roadstead  of  ^thead.  To  the  fire  of  inch  powerfhl  artillery  it  will 
be  nearly  useless  to  oppose  framewoik  of  any  descriptitui  in  small  masMV, 
which  will  be  exposed  to  a  ooBoentrated  fire  ;  and,  m  fact,  in  the  present 
day,  the  defence^  afibrded  by  the  glads  of  a  fort  beooraes  of  ii^lnilely 
greater  importanoe  than  ^en  the  attack  was  limited  to  the  fim  feom 
IS-ponnder  gnns.  Hence  arises,  in  my  humble  opinion,  the  great  valos, 
in  the  shape  of  efficient  protection,  of  the  Warner  Breakwater  and  Long- 
ston  Mole  ;  and  henoe  also  a  doubt  oo  my  mind  whetiier  it  weald  net  ba 
advisable  to  constmct  a  breakwater  also  in  advance  of  ti)e  ftirt  pn^osed 
to  be  built  on  No  Man's  Land  Shoal,  leaving  however  a  5-&thom  chanoel 
between  it  and  No  Man's  Land  Fort,  in  which  channel  gunboats  or  ships 
could  lie,  and  in  fact  possibly  supply  the  place  of  the  proposed  forL 

If  this  breakwater  were  made  to  run,  as  per  pUui,  in  a  line  bearing 
south  by  compass  from  the  white  buoy  of  No  Man's  Land,  it  would  pass 
over  5-fotbom  water,  and  would  keep  clear  of  any  deposit  in  tfaa 
channel  behind  it,  as  it  would  be  in  the  true  run  of  the  tide  there.  This 
advanced  work  would  remedy  the  only  existiiig  defect  of  the  position  of 
No  Man's  Land  Fort,  viz.  by  enabling  a  fire  to  be  brought  to  bear  400 
yards  nearer  to  the  chanu^  which  has  to  be  defended,  than  by  the  sits 
selected  by  the  Royal  Commission,  and  make  the  main  ebannel  in  Awt 
of  about  the  same  breadth  as  between  the  Warner  and  Langston  M<de. 

I  have  elsewhere  shown  that  the  whole  of  the  site  of  the  Htnve  Kuwl 
between  Soutfasea  Castle,  tiie  bnoy  of  the  Horse  Shoal,  and  th«  westers 
side  of  the  channel  leading  to  Langston  Harixiur,  will  risa  cottsiderably  in 
height  af^  the  erection  of  Langston  Mole,  so  that  this  very  efieot  will 
supersede  to  a  great  extent  the  necessity  of  any  fort  on  the  Hnae  Swod, 
ptoticularly  if ,  as  I  have  suggested,  the  defence  on  the  south  side  of  the 
channel  be  brought 400  yards  nearer;  and  thus,  in  addition  to  tiia  defbice 
of  the  line  of  advanced  sea-works  proposed  by  me,  it  will  oaly  probably 
be  thought  necessary  to  have  a  powerful  range  of  batteries  at  No  Hani 
Land  ^oal,  as  a  reserve  or  second  line  of  defence,  inasqtuch  as  the  chan- 
nel abreast  of  it  will  be  capable  of  being  also  additionally  secured  by 
booms  or  rafts,  as  suggested  for  the  advanced  line  of  works. 

Finally,  after  all  that  has  been  endeavoured  to  be  said  by  myself  ao 
much  in  &vour  of  my  own  project,  it  is  in  itself  nothing  more  than  mi^t 
naturally  be  expected  to  emanate  from  one  whose  practice  happens  to  h»ra 
been  for  above  thirty-five  years  especially  devoted  to  that  department  ^«a^- 
neering  which  would  lead  to  projecting  Langston  Mole  as  a  harfoanr  im- 
provement, and  which  casnally  has  been  brought  to  be  sabsesvient  to 
military  poipcMS,  of  the  vahie  of  which  the  Hembors  at  yoor  tuefbl 
Institution  most  be  the  best  judges.  ^ 
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Table  No.  1.   (From  the  Admiralty  Chaii). 

Of  the  tdmea  of  low  and  high  water  at  Ml  and  change  daya  of  the  coMt 
tidal  fnvfi  which  travpla  ffom  the  weat  side  of  the  hie  of  Wight 
through  the  strait  between  the  lele  of  Wight  and  Hurst  Castle,  and 
thence  up  the  Solent. 


Time  irf  Low  W»t« 

■nBi»pfHj<liT»te- 

IntbeHpTtliaMiintf  WMtof 
the  Ijle  of  Wight 

Y«nnonth  {Me  of  Wi^t)     . 

Cowas          .        .        .        , 

,        8'ap        , 
.        3-30        . 

*10 

wiMao^ui 

9M 

10-00 

10-as 

10-« 

Bj<Jf> 

*16       . 

T.bteHB.8 

TULE  No  3,     (From  the  Admiralty  Ohart). 

Of  the  ^ea  of  t^e  low  and  high  water  at  full  and  change  days  of  the 
coast  tidal  wave,  whichi  oa  being  split  at  the  Neediest  trarels  round 
the  south  ooaflt  of  tlie  Jsle  pf  Wight,  c^nd  enters  Spithead  from  the 
south-east. 


■nmerfLo*  Water. 

ImeelHIgkl 

At  die  Ke^lo     .        . 

.     .      s:to     .     .     .       e-iq 

Atherfeld  Point   . 

.•    .      a-io 

10-20 

Bembridge  Point 

.      .      *-oo 

11-00 

Rjde    .        .        .        . 

i'U 

ll-SQ 

Oovea 

wi  in  Table  No.  1 

ll-4i 

Yumoulh     . 

Ditto 

12-00 

Hunt  C9.118         .         . 

Ditto 

10-00 

Ditto 

IS-IS 

Ditto 

13-4i 

Ab««toftheW«mer  . 
Foriimoulh  . 

.        .        4-80 
4-80 

11-30 
11'48 

LaDgaton  BtAlmt       .. 

,        410 

11'40 

8el»aBil1  ,        .        . 

— 

11-4S 
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Friday,  March  7th,  1862. 
Major-General  the  Hon.  J.  LINDSAT,  M.P.  in  the  Chwr. 


THE  MOTION  OF  PEOJECTILES  FIRED  FROM  RIFLED 
ORDNANCE,  AND  THE  ADVANTAGES  OBTAINED  BY 
THE  EMPLOYMENT  OF  SUCH  PIECES. 

By  Major  C.  H.  Owes,  R.A,  Professor  of  Artillery,  Royal  Military 
Academy,  Woolwich. 

The  subject  that  I  have  to  bring  before  you  to-day  is  bo  extensive  that 
I  can  only  be  expected  to  giye  a  Tery  sUght  sketch  of  it  in  tie  short  time 
allowed  for  a  single  lectnre.  I  most,  therefore,  ask  you  to  excnse  any 
omissions  that  I  may  be  compelled  to  make,  as  I  should  wish  to  dwell 
more  partdcnlarly  on  those  points  which  are  of  the  greatest  practical 
importance. 

The  art  of  gunnery  appeared  a  few  years  ago  to  excite  but  little 
attention  in  this  country ;  while  many  simple  peo^e  not  only  hoped,  but 
believed,  when  they  witnessed  the  success  of  our  first  Great  Exhibition  in 
1851,  that  gunpowder  could  scarcely  ag^n  be  required  for  warlike  pur- 
poses— at  least  in  Europe.  However,  the  constant  revolutions  and  wars 
that  have  occurred  during  the  last  few  years  have  no  doubt  induced  all 
but  the  "  Peace-at-any-price  party"  to  take  some  interest  in  an  art  the 
cnltivatdon  of  which  is  so  manifestly  essential  to  the  safety  of  a  stat«. 

In  fact,  shooting  has  now  become  a  national  amusement,  and  a  vast 
amount  of  mechanical  skill  has  lately  been  displayed  in  the  invention  and 
mannfacture  of  improved  firearms  and  projectiles  of  all  kinds.  Notwith- 
standing, however,  the  great  interest  taken  in  all  questions  concerning 
ihe  relative  merits  of  different  firearms,  we  are  as  a  people  very  ignorant 
of  the  science  of  gunnery.  Yet,  witiiont  some  knowledge  of  its  ele- 
mentary principles,  no  opinion  of  any  value  can  be  formed,  even  from 
the  results  of  the  most  careful  experiments.  Accounts  of  trials  between 
different  firearms  are  constantly  insert«d  in  the  papers,  and  very  rash 
conclmdons  often  drawn  by  the  public,  every  one  thinking  himself  com- 
petent to  give  an  opinion  upon  such  apparently  simple  questions.  One 
gnn  is  sud  to  shoot  rather  farther  than  another,  and  therefore  it  is  the 
best ;  another  gives  more  penetration,  or  has  some  other  alleged  advan- 
tage ;  or,  to  take  a  recent  case — that  of  firing  from  smooth-bored  and 
rifled  guns  at  wrought-iron  plates — in  one  of  the  trials  the  fire  of  the 
former  produced  more  effect  than  that  of  the  lstt«r,  and,  therefore,  it  was 
immediately  concluded  that  we  had  guned  nothing  by  the  introduction  of 
rified  ordnance,  and  that,  after  all,  smooth-bored  gnns  are  the  best— .a 
most  absurd  conclusion ! 
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Projectilea  ore  ^renied  in  their  flight  by  certam  mechanical  Uve,  and 
hence  tiie  necessity  of  endesTouiing  to  ascertain  what  these  laws  are ; 
foi',  if  absolute  tmth  cannot  be  arrived  at,  a  near  approximation  to  it  is 
obrioualy  of  very  great  practical  ntility.  There  is  at  the  present  time  a 
complete  smfeit  of  newly-invented  fireanns.  Some  of  these  are  very 
valuable,  and  others  practically  useless,  or  very  inferior  to  those  that  have 
been  long  in  use ;  but  the  greater  nnmber  are  made  quite  independently 
of  the  actual  requirements  of  the  service  for  which  they  are  intended— in 
fact,  every  inventor  follows  hia  own  opinion  as  to  the  proper  form  of 
projectile,  the  velocity,  the  twist  of  the  grooves,  &c.  Xow,  it  is  pre- 
cisely these  conditions  of  form,  velocity,  &c.,  which  determine  the 
accuracy  of  Are,  the  range,  and  penetration  of  a  projectile,  no  matter 
what  Und  of  gun  is  employed;  and,  therefore,  it  is  highly  desirable  to 
ascertain,  by  direct  experiment,  the  requisite  conditions  for  particular 
purposes. 

It  should  be  clearly  understood  that  there  are  two  distinct  qneslions, 
each  of  great  practical  importance,  which  now  excite  much  attention. 
One  relates  to  fiie  projectile,  and  is  more  especially  an  artillery  question ; 
the  other,  relating  to  the  gun,  is  a  mechanical  problem.  It  is  necessary, 
first,  to  detennino  the  conditions  of  velocity,  form  of  shot,  &c.,  requisite 
to  obtain  accuracy,  range,  and  penetration — also  the  shape  of  projectile 
adapted  to  the  destructive  purpose  for  which  it  is  intended ;  secondly,  to 
contrive  a  gun  which  shall  give  a  certain  projectile  the  necessary  initial 
velocity  and  velocity  of  rotation,  and  which  shall  combine  excellence  and 
simplicity  of  construction  with  tie  requisite  strength,  weight,  and  dura- 
bility. In  every  case,  when  practicable,  the  gun  must  be  made  for  the 
projectile,  mid  not  the  projectile  for  the  gun ;  and  both,  as  well  as  all  war- 
like materiel,  should  be  of  as  simple  construction  as  possible,  for  otherwise 
they  will  be  liable  to  become  unserviceable  irom"  derangement  of  parts, 
and  the  large  bodies  of  men  for  whom  they  are  provided  will  not  under- 
stand or  appreciate  the  various  mechanical  arrangements,  and  will,  there- 
fore, commit  blunders  in  using  them. 

In  my  remarks  to-day  I  shall  not  enter  at  all  into  the  relative  merits  of 
different  systems  of  firearms.  In  the  first  place,  I  shall  consider  the 
laws  which  govern  the  motion  of  an  elongated  projectile.  I  shall  then 
endeavour  to  point  out  a  few  general  principles  derived  from  these  laws. 
My  concluding  remarks  will  refer  to  the  advantages  obtained  by  the 
employment  of  elongated  projectiles,  instead  of  the  spherical  shot  and 
shell  previously  used  with  smooth-bored  guns,  and  the  influence  which  the 
fire  of  rifled  ordnance  may  be  expected  to  exercise  upon  the  operations  of 
future  wars. 

Elementary  Lava  which  govern  the  Motion  of  an  Elonffoled  Projectile. 

It  will  be  unnecessary  to  explain  the  nature  of  the  motion  communicated 
to  a  projectile  when  fired  fix)m  a  gun  by  the  explosive  force  of  the  powder, 
or  how  that  the  shot  is  gradually  brought  to  tie  ground  by  the  action  of 
gravity.  It  will  be  sufficient  to  remind  you  that  tihe  two  forces  of  projec- 
tion and  gravity  would  together  cause  the  centre  of  gravity  of  a  rfiot  to 
describe  in  vacuo  a  parabolic  curve. 

That  the  trajectory  of  a  shot  fired  with  a  high  velocity  in  the  atmosphere 
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differs  t^ijr  otmrideiitblf  ftuia  a  plrdbolio  ^tbrei  ifl  deilMqileiHte  of  the 
resiataai^  of  ibe  ^j  is  a  Well-knoWn  &ot ;  but  I  shall  Ubk6  fc  leVt  obfler- 
Tations  on  the  drcmnstancea  upon  nhldh  this  t^atotatitid  depebda,  tot  i 
conMderation  of  these  irill  enable  lie  to  nndeMatld  why  the  nuige§  of 
pToJectJIe^  fired  from  rifled  oi^ance  aire  eo  tntich  lotlger  than  ihoae  of  shot 
u^  smoofll-bored  pieces. 

Circnmilancei)  vpott  wAicA  Ike  ReHstaMe  ef  tJM  Aif  dUpehdB.—^liii 
t^lstance  which  a  pntjedile  meets  with  in  Inofillg  tiUVUgh  'Oii  tttttoBpbeni 
depends  chle&y  apon  Its  f doiHIy,  and  Hpoil  thd  magnitude  of  th^  8dT&e«  it 
presents  to  tile  resistance. 

!Df.  HnttoH  foond  by  experiinent  that  the  r^lBtW(i«  of  tile  U«  Ihc^MSeS 
^adtlally  ap  to  tt  VdoCity  of  aboiit  1,600  feet  pbi  secdnd)  Wbeb  If  fitiei 
&B  the  2198  power  of  the  Velocity.  The  (■ettsOna  Msigned  l^  Huttoil  iaf 
this  gtadtial  increase  afe  at)  fOlloWa :—"  The  drcOiUfitilUcd  of  tlie  f AHftbltl 
and  increasing  exponent  in  the  ratio  of  the  resistance  is  owing  diieflf  to 
the  incteaaibg  degree  of  Vaciuty  left  behind  tiie  ball  in  its  flight  ^uDogh 
the  air,  and  to  the  condensation  of  the  air  before  it.  It  is  well  knows 
that  fcir  can  only  rtish  into  a  Tacuom  with  a  certain  degrea  of  Telocity, 
viz.,  abont  1,300  or  1,400  feet  in  a  second  of  time;  tbei^fo^j  As  the 
velodty  is  greater,  the  degree  of  vactity  behind  goes  on  increasing,  till  at 
length,  when  tiie  ball  mores  as  rapidly  as  the  air  can  rush  in  and  toOaW 
it,  the  vocnum  behind  the  hall  is  complete,  and  so  Conldnitea  ootilpleto 
erer  after,  as  tlie  ball  continues  to  mora  With  all  greater  degrees  of 
Velocity."  • 

In  certtuQ  cases  fbr  the  Sake  of  simplicity,  is  in  C6iilpailng  thd  faspec^ 
lire  resistances  to  prcg'ectiles  moving  at  different  velocities,  we  may  assume 
with  anfficient  accuracy  for  all  practical  pufpoSes,  that  the  resistance  of 
the  air  varies  as  the  velocity  squared. 

Setardation.-^The  velocity  a  projectile  loses  in  cotlSeqnence  6f  the 
resistance  of  the  air,  or  its  "  retardation,"  will,  however,  depend  also  npott 
its  weight — being,  in  fact,  inversely  as  the  Weight, 

Elongated  Pnyectiles  less  retarded  than  Salla.Solt,  it  t#6  pifmeotileS 
of  similar  weight  but  of  different  forms  could  he  flf&d  In  vaciuo  with  the 
same  velocity,  one  would  rsngo  as  far  M  ihe  other.  In  the  bii,  howeVer, 
any  change  In  the  form  of  a  projectile  not  only  affects  the  i^nge  bat  also 
the  accuracy  of  fire.  It  will  be  sufficient  here  to  notice  the  effect  of  fonil 
upon  range. 

If  an  elongated  shot  and  a  ball  of  equal  Weight  t>«  fired  ttitb  the  tame 
initial  velocity  and  angle  of  elevation,  the  former  will  be  less  retarded,  and 
will  consequently  range  farther  than  the  ball*  &r  the  diameter  of  the 
elongated  projectile  being  smaller  than  that  of  the  hall,  the  elongated  shot 
will  not  oppose  so  great  a  surface  to  the  resistance  of  the  air  as  the  ball. 
For  instance,  if  a  121b.  Armstrong  prbjeotUe  and  a  ISlb.  ball  Bs  laofing 
frith  the  same  velocity,  the  resistance  of  the  air  being  assumed  to  vary  as 
ike  squares  of  their  cQametere, 

The  diameter  of  the  ISlb.  Armstrong  shot  s  S  inches, 

,1  „  ball  =  4*5  Inches, 

Therefore  the  resistances  will  be  as  9  :  20-25,  or  1  ;  S-25. 

*  Hnlton^  $7th  Titat. 
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I^m  wkch  it  ^ppeUB  thftti  ^e  resifitaaca  oppoe^  to  the  ball  ia  more 
thttfi  twice  that  ft'hlcli  &ctd  agunst  the  Armstrong  projectile ;  and  this 
Cfunparieoit,  though  fough  (for  the  oblicjnitj  of  the  axis  and  the  form  of 
th^  point  of  the  elongated  ^ot  are  noi  oonaidered),  is  anffidently  accurate 
to  soConnt  folf  the  tesulte  obtained  in  practice. 

StttiffV  ihcfMaeS  ibith  the  kn-fth  df  sAo(.^It  will  henCd  be  obTiona  that  as 
aa  elongated  pftijedtile  i»  lengthened  (Its  Weight  ^maining  the  iftme),  bo  th^ 
dlfttneter  belfig  neeessarily  decrcftBed,  A  lortger  range  will  be  Obtained. 

itm^  ranges  dui  to  (A*  intivdueiion  of  elongated  projectiles. — The  long 
ranges  of  proiectilea  fired  from  rifled  arms  hOW  iil  mi  fcrc  due  to  the 
Bnbstitution  of  elongated  for  spherical  projectiles.  The  initial  velodties 
of  the  former  are  osnally  mnch  lotrer  than  those  of  balls  fired  from 
raaooih-bored  urns ;  but  as,  in  oonaequenoe  of  their  peculiar  form,  elon- 
gated  [VDJ^tiles  offer  3o  much  less  surface  to  the  resistance  of  the  air, 
theif  Velocities  itt  tntdntained  for  a  longer  time  than  those  of  balls. 
"Ibrni  tituB  ts  prae^^y  the  ease;  ms;  be  seen  b^  an  inspection  of  the 
following  rAnge  table : 

Table  1. 


Pmltctlle. 

IniUsl 

ELMVA^H. 

." 

JD 

^ 

4P 

. 

e° 

B>11 

F«t. 
1,789 

Tarda. 
700 

mat. 
1,000 

Tarda. 

1,200 

1,«0 

1,000 

Tuds. 
1,800 

„      Rifled    ... 

BIODg^d 

1,184 

680 

1,016 

1,835 

1,655 

1.966 

2,218 

82.Pr.  Stnooth-bors    . 

B>H 

i,ese 

780 

lil60 

],«e 

l,liBO 

1,610 

s,uo 

lO-t^.Klfled     .     .    . 

Elongated 

1.161 

720 

1,100 

l.iSS 

1,810 

2,160 

2,505 

Tha,t  an  elongated  projectile  maintains,  up  to  a  long  range*  a  much 
higher  velocity  ^n  a  ball  fired  witli  eren  a  higher  initial  Yelocilj,  will  per- 
il^ be  made  more  apparent  by  the  following  comparison  of  the  respective 
"  initiai "  and  "  finid  "  velodties  of  a  baU  and  an  elongated  shell  :— 

Table  2. 


FtoaonLM. 

Range, 

ofFiigat. 

natui 
Valocltj. 

v"^. 

Final 
V«l«lt,. 

esib  Solid  Shot  (Bill)    .  .  . 

Tarts. 
2,000 

2,000 

Seeondi. 
6-26 

6-25 

Feet 
1,164 

1.579 

Fert. 
S80 

960 

T66 

ail 
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Now  tMs  caso  is  fitrounble  to  the  b&U,  the  total  neight  and  spe(3£c 
grarily  of  which  ai'e  both  greater  than  those  of  the  shell,  but  it  is  neTer- 
theless  evideut  that  the  velocity  of  the  ball  has  rapidly  decreased  in  com- 
parison to  that  of  the  elongated  shell.* 

Efftct  of  Form  upmt  Range. — The  retardation  of  a  projectile  is  in- 
fluenced by  the  form  of  both  its  fore  and  hind  part,  bnt  especially  by  the 
shape  of  the  former.  The  following  tablef  of  resistances  to  bodies  of 
different  forms,  moying  with  low  relodties  of  10  feet  per  second,  is  con- 
structed from  the  results  of  Dr.  Hutton's  experiments  with  tiie  "  whirling 
machine  "  invented  by  Robins. 

Tablk  S. 


The  experimental  redatances  to  2  and  8  are  obont  the  same,  notwith- 
standing the  sliaip  point  of  the  latter.  The  resistances  to  the  three  last, 
which  uieoretdcally  ought  to  be  double  of  the  two  first  resistances,  ar? 
experimentally  much  more,  in  fact  2}  times  as  much.} 

Tho  next  table  is  taken  from  Piobert's  "  Cours  d'Artillerie,"  and  con- 
tains the  resnlta  of  experiments  made  by  Borda  in  the  last  century,  with 
velocities  of  3  to  25  feet  a  second. 


*  A  long  range  is  Uken  bo  t1 
t  Eitrsoted  from  Capt.  (n 
>rt,  299. 

t  Dr,  Hntton'a  renurks  on  these  «Ep«riaienta  i 


ill  be  found  in  hia  SSth  Traot,  p 
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and  xhe  adtantaqg  op  u6ikq  such  p1eck8. 
Table  4. 


Fom  ot  TBI  Bah  ot  Puuh. 


Experlmmtil    nwontletl 


■<] 

■[> 

■D 
■D 


1.  Triuigle,  bue  foramoit 

2.  TriMigU,  apex  fommott 
8.  Dtml-eUlpM      , 


4.  Ogjnl 


From  this  table  it  appears  that  the  of^val  fonn  experienced  the  lesst 
resiBtance. 

Forms  of  Elongated  Priyectilea  twerf.— With  high  Telocities  the  reenlta 
might  perhaps  differ  considerablj  from  the  abore,  and  e:q>eriment«  careMly 
executed  can  aloue  enable  ns  to  determine  the  form  of  projectile  which 
trill  attain  the  greatest  range  with  a  given  initial  Telocity.  One  of  three 
different  forms  is  generally  employed  for  the  bead  of  an  elongated  pro- 
jectite.    The  figmvs  below  repreeent  sections  of  these  three  forms. 


FJg.  1. 


Pig.  2. 


Fig.  8. 


Pig.  1  is  the  section  of  a  "  cone."  Pig.  2  is  the  section  of  a  "  conoid," 
or  a  figure  generated  by  the  revolution  of  a  conic  section  about  its  axis. 
Fig.  3  is  the  section  of  a  pointed  arch,  which  is  termed  by  the  French 
"ogival."  The  last  is  most  probably  the  best  form,  as  the  one  which 
experiences  the  least  resistance  from  the  air. 

8ir  Isaac  Newton  in  his  Frindpia  gives  a  form  of  body  which  would, 
in  passing  through  a  fluid,  experience  less  resistance  than  a  body  of  any 
other  shape. 

Fig.  4. — Newbm'i  Form. 
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This  fona,  it  will  be  seen,  ia  vetj  similAT  to  the  ogival. 

Piobert  BSfs  that  the  form  fig.  5  will  experience  the  least  resietance 
&om  the  air.  Its  length  is  five  times  ita  greatest  diameter,  and  ita  hogeat 
seoUou  IB  jJaewl  at  f  of  the  length  ftota  tlie  hind  part. 


The  shape  of  some  of  Hr.  Whitworth's  projectiles  approach  nuse  neuly 

tothk  form  thaa  thoie  of  any  elongated  projg^cs  hlfhelto  need. 

Circumetances  affecting  the  Accuracy  of  Fire  of  Elongated  Ptvjeelila. 
—The  circmnatancea  which  affect  the  accuracy  of  fire  with  elo&gated  pro- 
jectiles mult  now  bo  considered.  EIongBt«d  projectiles  catinot  bd  iised 
with  advantage  if  fired  from  smootli-bored  guns,  for  it  is  found  iti  practdce 
ihai  at  a  short  distance  they  turn  over  in  their  flight,  and  are  therefor^ 
nselessi  Ihia  arises  fram  Uia  tendency  <^  snch  bodies  to  rotate  roand 
&eir  shortest  axis,  if  a  force  bo  impressed  upon  tliem  which  does  not  pui 
anngh  their  oentres  gt  fpiMtf.  The  foive  which  turns  iham  over  is  tiie 
resliltant  of  the  air's  resistance,  which  acts  below  the  poEnb  of  tbe  duA  at 
all  Angles  of  elevation  givrai  in  practice.  In  vwoo  an  elongated  ^t 
w«Bld  feqoird  no  rotationi 

li^tunct  lif  the  Position  of  th«  Centrt  of  Gravity  t^n  th»  Motioa  af  a 
Shot. — The  poeitioa  of  tiiQ  dbntre  of  gravi^  of  an  elbngated  flhot  influeoDSB 
the  motion  of  the  projeetile.  If  it  be  placed  very  &r  forward,  the  shot, 
nnlesB  it  have  a  very  high  velocity  of  rotation,  will  proceed  with  ite  longer 
axis  coinciding  very  nearly  with  the  tangent  to  uio  trajectory ;  bat  tiiis 
position  is  unfavourable  as  regards  accuracy,  for  the  wind  has  great  dis- 
tnrbing  effect  and  causes  uncertain  deviations.  If  the  centre  of  gravity  be 
placed  far  back,  then  a  very  high  velocity  of  rotation  is  indispensable  to 
prevent  the  shot  from  tnming  over ;  and  this  high  velocity  of  rotation  in 
objectionable,  for  the  following  reasons : — The  strain  npon  tbe  metal  of  the 
gna  will  be  very  great,  ftv  tbe  charge  must  be  large,  and  the  grooves  will 
require  a  sharp  turn,  much  resistance  being  thereby  caused  to  the  motion 
of  tiie  projeel^e ;  ^e  shot,  after  grazing,  will  deflect  oonsidjsrably ;  and, 
shoold  Uie  projeetile  be  a  sharpened  or  segment  shell,  the  pieces  would 
spread  laterally  to  too  great  a  distance  to  be  effective.  However.  tJie  rapid 
rotAtoiy  tootion  (J  the  projectile  is  favourable  to  penetration,  and,  perhaps, 
t«  range. 

Effect  of  the  Resistance  of  the  Air  up6n  a  rotating  elongdUd  Shot 
moving  imth  a  high  Velocity. — In  almost  all  elongated  projectiles  in  use  llie 
centre  of  gravity  is  situated  in  or  Very  ntii  the  Centre  of  the  figure,  and  I 
shall  therefore,  in  the  following  explanation  of  the  effect  produced  by  the- 
resistance  of  tlie  air  upon  the  ifiotion  of  an  elongated  projectile  rotating 
rapidly,  assume  that  the  oelitre  of  gravity  is  id  tie  centre  of  the  figure ; 
and  also,  that  the  shot  has  a  "  right-handed  "  rotation,  t. «.,  that  the  upper 
part  turns  from  left  to  right  with  Inference  to  an  observer  behind  Uie  grm, 
this  being  the  rotation  generally  given. 


^d  by  Google 
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Whiti  db  ela&gdWd  bbot  U  fired  from  &  rifled  gnu,  it  le*TW  the  bore 
rotfititlg  rat^idlj  tomii  ite  longet'  Bicis;  and  If  the  itiitiitl  velodtT'weTe  ret; 
hyff  the  piii^ectlle  experienoing  bot  Blight  reslBtabce  &ota  tte  au*)  the 
longer  axiB  Would  i^mi^  (ab  in  vectto)  during  flight  paMllel,  or  nearly  bo, 
td  ite  {iriluaiy  direction.    Tbie  I  aUI  show  hy  experiment. 

fiefofe  tifoeeeding,  it  irill  be  as  Well  ae  w^ll  to  remind  you  of  tiie  enor-- 
mons  force  exerted  by  the  resistance  of  the  air  Tipon  a  pttjectila  moring 
nith  a  high  Telodty.  At  a  Telocity  of  1200  feet  a  eecoud,  which  ia  about 
the  initial  velocity  of  tho  Armstrong  |)rojectileB, 

A  100  lb.  Bhot  will  be  resisted  by  a  force  of  432  lbs. 

401b.  „  „  203  lbs. 

201b.  „  „  127  lbs. 

121b.  „  „  79  lbs. 

The  effect  of  the  pressure  of  the  wr  upon  an  elongated  projectile  fired 
h^iti,  ft  rifled  gun  may  be  obBtored  by  means  of  a  gyroatope  pTorided  with 
a  small  dAs^ited  Bhot,  and  for  ^b  purpoae,  the  shot  baring  no  motion  of 
translalwni,  a  B^oag  blast  of  air  mnst  be  directed  upou  it,  so  aa  to  cause 
eimilat  efTeois  to  those  whieh  would  be  produced,  k  the  projectile  were 
passing  wift  a  high  Telocity  UiTough  the  atmoephere.  It  will  be  found 
that  tjie  effects  prodneed  will  rary  with  the  form  of  ttie  point  of  the  shot ; 
therefore,  in  the  first  place,  the  etfect  bpon  a  conoldtd  head  Will  be  oon- 
Mdered,  and  beoondly  that  upon  a  fiat  head. 

Qyliroln-tonoidal  Pnyeotilei.^^AB  before  explained,  the  resultant  of  the 
resistance  of  the  air  will  act  upon  a  point  in  trabi  of  the  oeutra  of  gran^ 
and  below  the  longer  ftxis,  at  all  angles  of  deration  given  in  praotioal 
gnnneryi     This  may  be  at  once  perceived  by  refetring  to  &g.  6. 


whilfl  it  ta  obrions  tJiat  S,  tiie  ressltant  of  the  resistance  of  the  air,  must 
he  [laraUel  to  tiie  trajectory  described  by  g,  the  oebtre  of  gravity  of  the 
ehbt.  The  [FresetirS  R  must  always  act  in  front  of  g,  tmless  the  centre 
rf  parity  is  very  ftir  forward. 

Exipinment  toUh  P^MtvTe, — If  fig.  6  represent  the  elOtigated  pnijeOtile 
of  the  gyroscope,  it  wlU  be  found  that  b  pressure,  B,  exerted  anywhere 
between  a  aaA  d,  will  raise,  unless  the  force  acts  perpendicular  to  the 
snrfiMW  Kitd  tbrongh  the  oeiitiG  of  gravity,  the  poiat  tf  when  ib4  projeddle 
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is  not  rotating.  Should,  however,  a  rapid  rotatory  motion  be  given  to  the 
shot,  the  effect  will  be  very  different ;  for  the  point  B  will  moTe  ronnd  in 

a  circle,  the  centre  of  gravity  of  the  shot  remaining  at  rest,  so  that  a 
conical  motion  will  be  produced.  Kow,  if  the  rotation  is  rightr-hauded, 
the  drcle  will  be  deecribed  from  right  to  left,  the  line  of  pr^ssnre,  S, 
passing  through  Uie  centre  of  the  circle.  This  moTement  of  the  point  in 
a  circle  b,  b,  h,  is  diown  in  fig.  7. 

Fig.  7. 


TiiK  spectator,  in.  this  figure,  is  supposed  to  be  in  front  of  the  shot 
looking  at  the  point,  and  therefore  his  left  will  be  Hie  shot's  right. 

Experiment  with  the  Blast  of  Air.—'TS  I  now  direct  the  blast  of  lur 
upon  the  projectile  of  the  gyroscope  first  at  rest,  and  then  when  rotating, 
similar  effects  will  he  produced.  Should  the  rotation  be  left-hwided,  the 
circle  will  be  described  in  the  opposite  direction,  or  from  left  to  right. 

Application  of  the  Priwnple  to  the  Case  of  an  Elongated  Shot  fired  from  a 
Gun. — Now  if  this  principle  be  applied  to  the  case  of  an  elongated  shot 
fired  from  a  gun,  it  most  bo  evident  that  the  longer  axis  will  not  remain 
dniing  flight  parallel  \a  its  primary  direction,  when  the  velocity  is  high 
enough  to  create  considerable  resistance ;  but  the  point  of  the  shot  will 
first  move  to  the  right,  then  downwards,  and  so  on,  describing  a  portion  of 
the  circle,  the  continuance  of  the  motion  depending  upon  the  time  of 
flight  and  the  velocity  miuntained.  As  the  velooi^  becomes  low  the  dr- 
cular  motion  of  the  point  will  become  very  slight  and  then  cease ;  bnt  in 
practice  during  the  few  seconds  of  flight  which  generally  elapse,  as  tiie 
velocity  ia  pretty  high  throughout,  there  is  probably  snfBcient  time  and 
pressure,  not  only  to  torn  the  point  to  the  right,  but  to  bring  it  down  on  to 
the  trajectory,  or  even  below  it,*  With  an  artificial  blast  a  veiy  slight 
pressure  is  obtained  compared  to  that  exerted  by  the  air  upon  a  shot 
moving  with  a  high  velocity. 

Long  Axis  not  a  Tangent  to  Trajectory  with  ordinary  Elongated  Shot.—~Ti 
is  very  difficult  to  ascertain  by  experiment  the  actnal  position  of  the 
longer  axis  of  a  projectile  at  any  part  of  the  trajectory,  but  there  is  no 
doubt  that  the  axis  cannot,  as  it  has  sometimes  been  erroneously  supposed, 
remain  a  tangent  to  the  trajectory,  unless  the  centre  of  gravity  be  veiy 
far  forwards,  and  the  velocity  of  rotation  be  low. 

That  the  axis  of  an  elongated  shot  inclines  during  the  flight  to  the 
right  may  be  frequently  seen  from  the  direction  of  the  grazes ;  and  it  is 
almoet  invariably  found  in  practice,  up  to  8°  or  10°  of  elevation,  that  the 
effect  produced  upon  an  object  is  similar  to  what  would  occur,  if  (he 
shot  struck  point  first,  which  can  only  be  accounted  for  by  the  tfrooping 
of  the  point.     This  drooping  is  of  importance,  for,  did  the  axis  renuun 

*  Pointed  oat  b;  Piofuwr  Hagnu,  in  hia  pap«r  on  the  "  Denation  of  FKjeclllM.'* 
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parallel  doling  flight  to  its  primary  directiou,  the  projectile  would  most 
prob&bty,  when  fired  at  a  high  angle,  on  striking  ttie  object  tarn  ap 
sgainat  it  lengthwB]rs,  and  therefore  prodncc  but  little  effect.  This  has 
not,  however,  been  found  to  take  place  at  the  eicperimeiLta  hitherto  made, 
bnt  on  the  contrary,  the  penetrations  of  elongated  shot  are  always  re- 
markably great ;  and  there  is  httle  fear  of  the  shot  taming  up  against 
an  object  nnlesa  the  velocity  both  of  translation  and  rotation  be  very  low, 
and  llie  angle  of  fire  very  high. 

Deviation  of  Elongated  Projectiles. — It  is  found  in  practice  that  elon- 
gated projectiles,  fired  from  rifled  ordnance  giving  a  right-handed  rotation 
invariably  deviate  to  the  right ;  and  in  the  few  cases  tried  with  guns 
giving  a  left-handed  rotation  to  the  left.  This  peculiar  deviation  of  pro- 
jectileB  fired  from  rifled  pieces  ia  termed  by  the  French  "  derivation,"  and 
can  only  be  accounted  for  by  the  turning;  of  the  point  during  flight,  as 
already  explained,  to  the  right,  the  air  acting  therefore  more  on  one  side 
than  on  the  other.*  It  has  been  supposed  that  the  pressure  of  the  air 
underneath  the  shot  causes  this  deviation,  the  shot  rolling  to  the  right,  in 
consequence  of  the  great  pressure  below,  compared  to  that  above ;  but  it 
must  be  remembered,  tiiat  with  shot  fired  at  low  angles,  and  with  high 
velodties,  the  presaurea  above  and  below  will  not  differ  very  much.  There 
will,  of  course,  be  a  more  or  less  complete  vacuum  behind  the  shot. 
The  "  rolling"  effect  adds  doubtless  to  the  deflection  of  a  conoidal  pointed 
shot. 

Effect  upon  a  Flat  Head. — The  effect  produced  on  a  cyUndrical  or  flat- 
headed  projectile  will  now  be  noticed.  A  pressure  exerted  apon  the  head 
and  below  the  longer  axis,  as  R  in  %.  8,  will  when  the  projectile  is  not 

Fig.  8. 


rotating  cause  the  head  to  droop,  or  will  produce  an  effect  similar  to  a 
downword  pressure  acting  at  c ;  just  the  opposite  to  what  was  before 
observed  with  a  conoidal-poiiited  projectile.  It  would  therefore  appear, 
that  the  fore-part  of  a  flat-headed  projectile  fired  with  a  right-handed 
rotation,  would,  in  consequence  of  the  resistance  of  the  air,  not  turn  to 
the  right  but  to  the  left,  and  this  is  found  to  be  the  case  if  a  blast  of  air 
is  directed  upon  a  projectile  of  Uiis  form  in  a  gyroscope,  the  axis  of  the 
centre  of  the  current  of  air  being  directed  upon  a  point  a  little  below  d 
fig.  8.     It  has  been  asserted  that  flat-headed  projectiles  fired  with  a 

*  See  Haigniu'  pfet  on  the  "  I>eviBtion  of  Frojeotilea." 
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li^t-hmnded  rotation  defl«ct  W  the  left,  wluch  mtf  \te  expedited,  fi-ptn  tija 
torning  of  the  frcwt  ot  the  shot  towHds  the  left  during  fiight* 

Ciroumttanea  upon  which  Pettetration  dependt. — 'UtA  penetntiw  flf  t 
psDJeotile  depends  apon  m  vAiie^  of  dnnunstuicea,  inch  w  it«  velocitf  ^ 
tiiQ  mommt  of  impact,  its  density,  diunatei,  patnre  (^  the  objept  Btruok] 
Mid  the  reUdve  position  of  this  Utter  witb  ngwd  to  the  tj'i^eotoiv. 

The  'ivDrk  done"  npon  the  mateTul  into  which  projectilefi  C4  irimilw 
fonn  are  fired  may  be  considered  proportion^  to  w  t^,  where  ipa^  weight 
of  projectile  v  ww  Telocity  at  the  moment  of  hnpwt. 

Peuetratioii  of  Elongated  Projeetilee. 

The  penetration  of  an  elongated  projectile  is  greater  than  that  of  t, 

nrictu  shot  of  eqnal  diameter  and  of  similar  density  if  they  we  both 
mtii  equal  initial  velocities  and  at  the  same  angle  of  elmation ;  da, 
the  weight  of  the  former  being  so  mnch  greater  than  that  of  &e  ^heraed 
shot,  its  penetration  will  be  greater,  and  also  it  will  be  less  retuded  and 
hare  a  greater  final  velocity,  tiie  penetrations  being  as  tJie  sqnores  of  thdi 
respective  velooitiea  at  the  moment  of  striking.  In  gener^,  hower«',  an 
elongated  projectile  is  fired  with  a  lower  initial  velocity  than  a  ball  of 
equal  weight  from  a  smooth-bored  gtm,  and,  therefore,  at  a  short  distmoe 
the  latter  will  most  probably  produce  more  effect  as  regards  penetration 
than  the  former ;  but  as  the  range  is  increased  bo  will  the  penetrating 
power  of  the  elongated  projectile  be  greater  oompored  with  tiiat  of  tiie 
ball,  for  the  former  will  maintain  a  lugh  velocity  mnch  longer  tiian  the 
ball.  It  is  only  at  very  short  ranges — such  as  500  or  600  yacds-^tiiat 
the  fire  of  a  smooth-bored  gnn  is  sufBciently  accurate  to  allow  of  a 
comparison  of  its  results  with  those  pbtained  from  practice  with  a  rifled 
gnn  i  beyond  such  ranges  the  accuracy  of  a  smooth-bored  gun  cannot  be 
depended  upon,  and  the  total  efiect  produced  by  a  number  of  bolls  upon 
on  object  would  most  likely  be  incousideralile.  But  with  a  rifled  gnn  the 
blows  of  its  elongated  projectiles  can  be  repeated  on  the  sfune  part  of  the 
object  at  mnch  longer  ranges,  and  a  wall  or  side  of  a  ship  could,  therefore, 
be  battered  with  effect  at  ranges  where  balls  would  be  practically  useless. 
The  pointed  form  of  the  fore-part  of  the  elongated  projectile  assists  no 
donbt  in  increasing  its  penetration  into  substances  such  as  earth  or  sand. 
Bat  it  is  found  that  for  penetrating  very  hard  substance  of  comparatively 
small  thickneSB — such  as  wrought-iion  plates — a  flat-headed  projectile 
gives  the  best  resnlte,  punching  a  hole  complpt«ly  thro^igh  a  plate  which 
^onld  defy  the  more  pointed  prqjectile.  Some  small  projectiles  of  cylin- 
drical form  lately  tried  against  iron  plates  gave  very  excellent  reBults, 
punching  clean  holes  of  the  same  diameter  as  the  prpjectile.  Flat-headed 
projectiles  have  no  advantage  if  fired  against  slabs  of  iron ;  but  it  has 
been  fonnd  that  the  fore-part  of  a  projectile  of  such  form  spreads  opt 
after  making  only  a  slight  indentation.  In  opjer  to  obtain  penetration 
into  on  iron  slab  or  plate,  the  thickness  of  the.  metal  ntmt  bear  a  certain 

*  Experiment  hit  proved  th*t  flat-bead  shot  haTing  b  right-bsnded  nitatian  deflaot  to 
the  left.  See  AppeDdlx  B.  in  an  "  Eway  on  tbe  Motion  ot  Frqjectileq  fired  from  Bifled 
Arm,"  bj  Hijor  Owen,  B.A. 
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n^portion  to  Hie  momentam  of  the  projectile,  and,  as  the  velodt;  of  die 
latter  is  higlieT.,  its  diunster  and  weight  ismaining  die  same,  ^'  nill  its 

penetrating  power  be  greatly  increased  ;  in  fact,  increase  of  wlodty  will 
be  of  pion  advantage  thaa  greater  weight  as  ie^E<la  mere  peoetration. 
There  is  no  doubt  but  that  the  rotatoiy  motion  of  a  projectils  fired  from  a 
rifled  gun  greatly  increases  the  penetration. 

Principles  derived  fiom  the  precediiig  Remarks. 

It  will  now  b«  d^irable  to  state  a  few  general  pnndples  derived  &om 
file  preceding  iwnBrfcB,  and  which  may  be  capable  of  piwitioal  applioatioD' 

1.  Acctir<icjfofEir*^^en<ientvp<mYeiocity  of  BotaUon. — T%.e  "  acca- 
racy  of  fire"  depends  upon  the  velocity  of  rotation  imparted  to  the 
prqjectilB;  the  more  rapid  this  yelooity  the  more  accurate  will  ba  the 
practice.  As,  howGTer,  a  high  Telocity  of  rotatloa  is  objectionable  for 
several  practical  reasons,  it  will  generally  be  suHicient  to  give  guch  velocity 
of  rotation  as  shall  be  maintained  throughout  the  flight  of  the  prqjectile 
up  to  the  longest  range  required. 

It  may  be  obserred  here  that  the  Telocity  of  rotation  depends  upon  tJie 
torn  of  Uie  groorea  ai)d  the  initial  velocity  of  the  shot. 

Initial  velocity  in  feet  divided  by  number  of  feet  in  which  one  turn  is 
made  equals  number  of  reTolutions  made  by  the  shot  in  a  second. 

The  charge  must  not  be  substituted,  as  is  often  done,  for  the  initial 
velocity;  for  projectiles  of  simiiarfonn.and  equal  vei^t,  if  fired  with  equal 
charges  iWm  guns  rifled  on  different  systems,  will  most  probably  have 
very  ^fierent  initial  velocities.  "Sha  electro-ballistic  apparatus  must  in 
Aitora  be  used  in  all  cases  when  it  shall  be  requisite  to  compare  accurately 
the  respflotiTC  powers  of  different  guns. 

Htavg  prq/ectilee  raquire  less  veiocitif  of  rotation. — The  greater  the 
specific  gravity  of  a  shot  the  lep  velocity  of  rotation  will  it  require,  for 
Oaa  velocity  will  be  less  diminished  during  fiight  by  the  resistance  of  tiie 
ur. 

Long  pnijeolilts  rt^ire  a  high  velocity  of  rotation. — ^The  longev  tiie 
prtgectile  (the  weight  remainii^  constant)  the  greater  pinst  be  the  velociQ' 
of  rotation  given  to  it,  in  consequence  of  its  greater  tendency  tn  torn  over 
in  flight. 

8.  Aeeuraey  ef  Jitv,  depmdtnt  npon  ataitlity  of  axis  of  tvfaJion..— !bi 
order  to  secure  accuracy  of  fire  it  is  essential  that  the  a^a  pf  the  prqjectile 
should  correspond  with  tiiat  of  the  bote  of  the  piece,  for  otherwise  the  axis 
of  rotation  will  be  Tariahte,  and  the  deflection  of  the  projectils  uncertain, 
Should  the  asiB  of  the  shot  on  learing  the  bore  be  unsteady,  the  projectile 
will  haTO  the  "wabbling"  motion  so  ireqnently  observed  in  e:spetimental 
practice.  It  ie  therefore  indispensable  that  the  <'  bearings''  of  the  projectile 
■hoold  extend  along  the  oylindrioal  part,  or  should  be  Tery  near  the  centre 
of  the  shot,  for  if  they  be  either  too  far  forward  or  behind,  unsteady 
motion  must  leanlt  from  the  axis  of  the  projectile  being  inclined  to  that 
of  the  boie. 

Whan  tiie  whole  length  of  the  cylindrical  part  of  the  shot  beus  against 
&9  groovfiB,  the  projectile  fitting  the  bore  tightiy,  as  is  the  case  witA 
idmost  aQ  nfled  nnall  anqs  hamg  leaden  bullets,  wifii  breaeh-loadiiig 
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ordnance,  like  the  Armstrong  or  PmSBian  gnns,  or  with  the  Amuitiogg 
"  Bhnut"  gan,  L.  Hionuts's  rifled  gaa,  &c.,  tbe  a:de  of  the  bore  and  shot 
most  coincide. 

When  there  ia  any  windage,  as  in  tiie  case  of  all  mnzrie-loading  rifled 
pieces  with  hard  projectiles  having  projections  or  buttons,  there  mnst  be  a 
slightly  obliqae  moyement  of  the  axis  of  tlie  projectile ;  but  still,  if  the 
bearings  are  over  the  centre  of  the  shot,  or  there  are  two  sets,  one  ronnd 
&e  fore  part,  and  the  other  ronnd  the  hind  part,  as  in  the  French  elon- 
gated shot,  ^e  axis  of  the  projectile  will  no  doubt  on  leaving  the  bore  be 
tolerably  steady.  With  the  Whitworth  rifled  caanon,  the  projectile  being 
made  to  fit  the  bore  so  accurately,  and  there  being  eaai  a  very  trifling 
amonnt  of  windage,  the  axis  of  the  shot  is  practjcidly  stable  on  leaving 
the  bore. 

Other  cases  might  be  stated,  and  the  results  of  practice  showa  to  prove 
that  die  above  prindple  is  correct,  and  that  a  vioUtJOB  of  it,  by  placing 
Ihe  bearings  at  randcm  and  in  the  vnong  position,  only  results  in  giving 
an  unsteady  motion  to  the  shot,  tiiereby  causing  inaccurate  shooting. 

3,  Influence  of  Initial  Velocity  and  Form  of  Shot  upon  Range. — The 
range  of  a  projectile  fired  from  a  gun  depends  chiefly,  where  the  ground  is 
level,  upon  the  initial  velocity,  the  form  of  the  shot,  the  angle  of  elevation 
of  the  piece,  and  the  height  of  the  latter  above  tile  plane.  It  will  be 
unnecessary  to  make  any  remaiks  here  on  tiie  two  last  circumstances. 
Hie  mge  of  a  shot  increases  in  a  much  lower  ratio  than  the  initial 
velocity,  and  velocities  of  over  1,344  feet  per  second  (or  the  velodtj  witii 
nhkh  air  can  rush  into  a  vacuum)  are  quickly  rednced.  When  only 
moderately  long  ranges  are  required  from  ordnance — up  to  2,000  or  even 
8,000  yards — it  is  found  that  with  elongated  projectiles  ^an  initial  velodty 
of  about  1,200  feet  a  second  gives  very  satisfactoty  results.  This  beiug 
the  case,  it  would  not  appear  desirable  to  require  a  higher  initial  velocity, 
except  for  particular  purposes,  as  for  penetrating  metal  plates  or  slabs. 
With  small  arms  long  ranges  are  of  little  practicid  utility;  still,  as  it  is 
desirable  to  have  as  flat  a  trajectory  as  possible  at  all  ranges,  a  higher 
velocity  than  1,200  feet  can  be  g^ven  witii  advantage,  especially  as  &ere 
is  no  difficulty  in  giving  the  barrel  of  a  small  aim  the  requirite  strengt}! 
for  a  large  ciarge.  The  ogival  form  of  head  most  probably  experiences 
less  resistance  from  the  air  l£au  either  the  conical  or  conoidal,  and  there- 
fore it  is  the  beet  of  the  three  as  r^ards  range ; .  it  is  also  probable  that 
tapering  off  a  projectile  behind  increases  its  range. 

It  has  been  shown  that  the  range  increases  with  tiie  length  of  a  pro- 
jectile. But  too  great  length  must  not  be  given  to  a  shot,  for  it  is  found 
that  the  wind  exerdses  a  considerable  disturbing  effect  on  very  long 
projectiles,  causing  the  practice  to  be  uncertain  both  in  range  and  de- 
nectiou,  according  to  the  direction  in  which  the  wiud  is  blowing.  Another 
objection  is  that  very  long  projectiles  require,  as  before  explained,  a  very 
n^id  rotatory  motion. 

The  length  of  projectiles  for  rifled  ordnance  ia  generally  &om  2  to  2J 
calibres,  but  bullets  for  smaU  arms  are  sometimes  3  calibres  long. 

4.  Ftnttration  chiefly  Dependant  upon  a  High  Final  Velocity,  antl 
tfpon  the  Form  of  the  Shot. — In  order  to  obtain  great  penetration,  a  high 
final  veloci^  is  far  more  advantageous  than  great  weight ;  and  the  form 
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of  a  shot  must  be  adapted  to  the  nature  of  the  material  fired  at :  if  the 
latter  be  soft,  it  is  lietter  to  have  a  pointed  head ;  if  hard,  a  ronnded  point ; 
bat  when  hard  metal  plates  are  fired  at,  a  flat  head  has  been  found  to 
prodnce  the  greatest  effect.     Velocity  of  rotation  increases  penetration. 

5.  Best  Position  for  the  Centre  of  Gravity  of  an  Elongated  Shot. — 
Many  opinions  are  held  with  respect  to  the  best  position  for  the  centre  of 
gravity  of  an  elongated  projectile ;  but,  on  the  whole,  it  would  appear 
that  it  should  be  sitaatod  rery  near,  or  actually  in  the  centre  of  the  figure, 
for  the  effect  of  a  wind  will  then  be  uniformly  distributed  over  the  whole 
length,  uid  a  moderate  velocity  of  rotation  will  gire  stability  of  axis. 

Adoantagea  (Stained  by  the  Employment  of  Elongated  ituttad  of  Spherical 
Frc^ectiles, 

I  shall  now  proceed  to  point  out  the  advantages  gained  by  the  sub- 
stitution of  elongated  for  spherical  projectiles. 

Advantagee.—'PioiB.  what  has  been  said  it  most  be  evident  that  tiie 
following  are  the  chief  advantages  :— 

1st.  Very  great  accuracy  of  fire. 

2nd.  Long  range. 

3rd.  Qreat  penetration. 

4th.  6mall  charge,  and  therefore  much  saving  of  powder. 

Accuracy. — It  has  been  shown  that,  except  for  very  short  ranges, 
elongatod  projectiles  are  fired  for  equal  ranges  at  a  less  angle  of  elevation 
than  bolls  of  similar  weight  (see  Table  1) ;  this  being  the  case,  the  chance 
of  striking  an  object  at  a  given  distance  must  be  evidently  greater  with  an  ' 
elongated  shot  is  proportion  as  its  angle  of  elevation  is  less  than  that  at 
whi<^  the  ball  must  be  thrown. 

It  has  also  been  explained  that  ander  favourable  drcumstances  the 
deflection  of  an  elongated  shot  fired  from  a  rifled  gun  is  constant  for  a 
given  range,  and  always  occurs  to  the  same  side,  and  can  therefore  be 
allowed  for  in  "  laying." 

As  good  practice  can  now  be  made  at  3,000  yards  with  rifled  gons  as 
could  formerly  have  been  obtained  at  a  range  of  1,500  yards  with  smooth' 
bored  ordnance,  and  with  projectiles  from  the  former  a  9-foot  target  may, 
when  1,000  or  1,100  yards  distant  fi^»m  the  gun,  be  struck  nearly  every 
time. 

Accuracy  of  Fire  of  Guns  compared  by  probable  Rectangles. — In  order  to 
ascertain  tiie  relative  precision  of  fire  of  different  ordnance  in  a  more 
satisfactory  way  than  can  be  done  by  a  mere  inspection  of  tables  of 
practice,  Captun  Noble,  R.A.  proposed  to  apply  the  "  theory  of  proba- 
bilities" to  the  calculation  of  an  area  for  each  particular  gnn,  so  that  a 
oompaiison  of  the  respective  areas  would  at  once,  show  the  relative 
accuracy  of  fire  of  several  guns  under  trial.*  The  area,  being  derived 
from  the  results  of  practice  with  the  gun,  represents  a  space  within  which 
there  would  be  an  equal  chauce  of  any  shot  fired  from  the  gun  striking ; 
or,  if  a  given  number  of  shot  were  fired,  half  of  the  number  might  be 
expected  to  fall  witiiin  the  area. 

*  Oeo««ioiial  Fapen  ot  B,  A.  iDiUtiitioii,  ool.  1.  page  ItSi 
TOL.  VI.  s 
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The  following  areas  or  "  probable  rectangles,"  as  they  arc  called,  were 
calculated  hj  Captain  Xoble  from  the  results  of  practice  at  Bhoebnryness  :-^ 

DlAQIUUB  OF  CoKPARATtVB  ErROR. 


Service  IS-Pr.  Range 


Anuatrong  18- Pi.  Range  800  yards. 
ITnrd*.  a 


Berrice  18-Pr.  Range  1,760  yards. 


Armstrong  12-Pr.  Range  1,760  yards. 
Aimstrong  12'Pr.  Range  8,000  yards. 


UTiese  ^grams  sbow  plainly  the  immense  siqwriority  of  the  rifled  gtms  in 
precision  of  fire. 

Circumstances  JUvoarable  to  Accurate  Shooting. — In  order,  however,  to 
secnre  this  accimu^  of  fire,  supposing  the  powder  to  be  bf  tm^rm  qnaUtj, 
the  gon  must  be  fired  iinder  the  fcJIowHig  faroiirable  drcnmstiUiceS,  fiz.:— 

Ist.  The  gun-carriage  must  stand  upon  A  level  and  sound  platform, 

2nd,  The  distance  of  the  object  most  be  known. 
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8rd.  There  mmt  be  BufQcient  time  to  allow  of  the  gun  being  "  laid" 
witb  cats. 

4th.  The  air  mtiat  be  still,  there  being  little  Or  no  wind. 
Defieciion  ajlir  grazing. — Projectiles  fired  from  rifled  gmia  deviate 
very  considerably  after  grazing,  the  deflecti6n  varying  witi  the  velocity  of 
rotatioii,  the  nature  of  the  gronod,  &c.;_  arid,  therefore,  in  certain  cases, 
6S,  for  inBtance,  iii  ftrhig  at  ait  object  of  little  breadth,  this  deflection  will 
evidently  impair  the  accuracy  of  fli-e,  for  if  &  shot  etrites  short  it  will 
most  probably  ricpchet  wide  of  the  Object.  Shell  fire  has  how,  however, 
betome  ho  general  for  altaost  all  artillery  purposes,  tiat  the  deflection  of 
eloT^aied  projectiles  after  grazing  is  comparativ&ly  unimportant. 

yer)/  long  Ranges,  and  Circumstances  tohick  Imii  Ranges  in  Practice.— 
It  la  necessary  to'  make  a  few  rematlta  on  very  long  ranges,  and  on  the 
practical  liaiita  to  the  ranges  of  projectiles  intended  for  general  service. 
The  fcUowlng  ranges  have  been  obtaihed  from  rifled  ordnance  : — 

A  S21b.  shot  fired  from  an  Armstrong  gtm  at  33°  of  elevation 

ranged  9,l63  yards. 
A  8  lb,  shot  fired  from  a  WhitwoHh  guu  at  35*  of  felevation  ranged 

9,688  yards. 
A  175  lb.  shot  fired  from  a  guh  of  Sir.  li.  Thomas  at  37i'  of  eleva- 
tion ranged  10,075  yards. 
All  these  ranges  being  obtained  at  veiy  high  angles,  over  SO",  the 
"  angles  of  descent''  of  the  projectiles  must  have  been  very  great,  so  that 
thfe   chance  Of  stritmg  an  object  In  this  manher  woiJd  not  certainly  be 
worth  the  Jmwder  expended. 

The  difflculty  of  judging  the  distance,  of  laying  a  gtm  upon  an  object 
at  a  long  range,  and  of  observing  the  effect  of  the  fire,  also  the  disturbing 
hiflocnce  of  the  Wind  during  a  long  time  Of  flight,  will  confine  the  ranges 
of  projectiles  used  for  iailitary  purposes  within  2,000  yards,  or  perhaps  in 
Bpecial  cases,  when  firiiig  at  masses  of  troops,  ships,  buildings,  &e.  t« 
8,000  yards. 

It  is  not  to  be  denied  tliat  a  random  shot  may  now  and  then  do  a  great 
deal  of  damage  at  much  longer  ranges,  but  artillery  fire  must  not  depend 
on  chance,  and  should  therefore  be  confined  to  ranges  at  which  tolerably 
certain  effects  can  be  produced. 

Saving  in  Foivder. — The  charges  with  which  smooth-boreil  ordnance 
are  generally  fired  vary  from  ^  to  ^  the  weight  of  the  projectile,  bnt  rifled 
ordnance  have  charges  of  only  from  -^  to  j  the  weight  of  the  projectile. 

Power  of  Artillery  increased. — Combining  these  several  advantages,  we 
find,  that  by  the  employment  of  rifled  ordnance  with  elongated  projectiles, 
tho  efFeetive  power  of  artillery  has  been  vcij  mnch  increased,  and  that 
this  increase  of  power  has  been  obtained  with  a  great  saving  of  time, 
pr<gectile8,  and  powder'. 

Th«  Sn^logmnt  q/*  Bifi«d  Field  Artillery. 

It  will  now  be  necessary  to  oonaidw  Sie  influence  of  iHs  increased 
power  upon  militaiy  operatdons. 
Pryectile  for  Armslrory'g   IS-pounder  Field-piece.— Tlhe  12-ponnder 


^dbvGooglc 


236   KOnON  OF  PBOraOTILEB  PIBED  PBOH  BIFLED  OBDNANCB, 

rifled  fietd-gons  (Arrngtrong)  are  supplied  with  only  one  kind  of  projectile 
called  the  segment  shell,  Trhldi  can  be  naed  as  a  shot,  ghrapnel,  or  case. 
When  intended  for  a  shot,  no  faze  is  naed ;  for  a  shrapnel  shell  the  fuze 
must  be  arranged  so  tliat  the  shell  maj  burst,  like  a  shn^nel,  at  a  short 
distance  before  the  object ;  and  for  case,  the  ftize  is  set  to  zero,  so  Hiat 
the  shell  shall  explode  immediately  after  leaving  the  bore  of  the  gnu. 
rhat  snccessfnl  results  can  be  obtuned  in  practice  with  this  shell  has  been 
fully  established ;  and  it  is  found  that  irhen  used  as  a  shrapnel  the  pene- 
tration of  the  segments  is  very  great. 

Comparigon  of  Effects  produced  by  Elongated  and  Spherical  Pr^ectiUt 
respectively. — Now  the  final  velodties  of  elongated  projectiles  bang,  as 
already  shown,  so  much  greater  than  those  of  roond  shot  and  shell,  at 
all  but  very  short  ranges,  the  penetrating  effects  produced  by  elongated 
shot  and  ^irapnel  (or  segment  shells)  must  necessarily  be  veiy  much 
greater,  at  ordmaiy  or  long  ranges,  than  those  caused  by  similar  spherical 
projectiles.  In  the  case  of  shrapnel  fire  this  is  of  very  great  impo^ance, 
for  one  of  the  chief  defects  of  ordinary  shrapnel  practice  from  smooth- 
bored  pieces  is,  that  the  penetrations  of  the  bullets  are  generally  veiy 
slight  at  ranges  over  1,000  yards. 

The  ammunition  of  oar  field  gnns  has  certainly  been  simplified  by  the 
introduction  of  a  single  projectile,  but  this  shell  would  be  useless  in  many 
situations  where  the  common  sheU"  of  the  24-poander  howitzer  might  do 
considerable  execution ;  and  at  dose  quarters  the  former,  depending  for  its 
action  upon  the  proper  adjustment  of  a  frize,  would  be  very  inferior  to  the 
ordinary  case  shot,  especially  as  two  of  these  can  be  fired  together. 

Simplification  of  Materiel.— Ow  mat^el  has  in  some  respects  been 
simplified  by  the  introduction  of  rified  f  Armstrong)  field  gonsf  of  only 
one  c^bre,  but  this  simplification  was  adopted  in  the  Frendh  artilleiy,  by 
the  Emperor  Napoleon,^  long  before  rifled  ordnance  were  used. 

Peculiar  CircunutancM  affecting  the  Accuracy  of  Fire  of  Eield  Pieces.^ 
It  is  very  dif&cnlt  to  obtain  precision  of  fire  in  the  field  for  the  following 
reasons  : — The  gun-carriage  rarely  stands  on  even  ground,  or  on  exactly 
the  same  ground  twice.  The  difGcnlty  of  judging  distances  and  of  laying 
the  gun  is  very  great,  for  the  objects  are  generally  moveable,  and  are 
frequently  obscnred  by  dust  and  smoke.  Haste  and  carelessness  in  laying 
the  piece  are  often  nnadvoidable  when  uncovered  guns  are  served  under  si 
heavy  fire. 

EesulU  which  can  he  practically  aitaitied  with  Sifled  Field  Pieces. — We 
must  not  therefore  expect  the  astounding  effects  often  said  to  be  obtuned 
on  targets  at  experimental  practice,  but  must  be  content  with  the  attain- 
ment of  the  practical  advantages  that  have  been  pointed  out.  At  the 
commencement  of  an  action,  or  in  annoying  reserves  or  troops  at  a  dis- 
tance of  even  2,000  yards,  very  great  effects  may  doubtless  be  produced 
with  the  projectiles  of  rifled  field  guns.    At  ranges  of  1,000  or  1,500 

*  The  SJlb.  aluU  eonUiw  13 ot,  of  powder;  the  121b.  Kgnieiit aheU  onl;  SI dn. 


t  A  light  12-poaDder  gun  ot  6  evt.,  mnjias  a  B  lb.  prcj«atife,  hu  UMI7  bMD  intio- 
dac«d  for  the  Hotm  ArtiUuj. 
J  When  F     ■  •     ■ 
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yards,  fliey  may  be  confidently  expected  to  do  fearful  execntiou  among 
compact  bodies  of  troopa,  and  to  dismount  an  enemy's  field  gaaa.  At 
very  short  ranges  np  to  300  yards,  the  fire  of  smooth-bored  field-pieces  will 
do  as  much,  if  not  more  execution,  than  that  of  rifled  guns  not  adapted 
for  case  shot. 

It  has  been  somotimeH  asserted  that  the  increased  power  of  rifled  small 
anns  will  in  future  enable  them  quickly  to  sUenoe  batteries  of  artillery ; 
bat  every  one  who  has  hod  practical  experience  in  warfare  knows  well 
that  riflemen,  unless  completely  covered,  will  do  but  little  barm,  and 
often  even  disperse  when  plied  with  shell  from  smooth-bored  pieces.  So 
that  rifled  guns  provided  with  shrapnel  or  segment  shells  have  httle  to 
fear  nnder  ordinary  cdrcmnstancea  irom  the  fire  of  small  arms.  In  certain 
caaea— as  when  men  are  posted  in  buildings  or  when  flring  from  behind 
parapets — riflemen  can  undisturbed  take  deUberate  aim,  and  their  fire  will 
no  doubt  be  very  haraseiDg  at  considerable  ranges. 

The  Superiority  of  Rifled  Pitces  for  ChinB  of  Position. — The  superiority 
of  rifled  over  emot^-bored  position  artillery  will  be  very  great ;  for,  as 
the  pieces  intended  for  position  gnus  are  generally  used  at  long  ranges, 
they  can  be  carefully  laid— they  may  sometimes  be  provided  wiHi  plat- 
forms, and  in  certain  cases  with  small  parapets  for  cover.  The  rifled 
20-pounder,  which  is  intended  for  a  gun  of  position,  when  compared  witb 
the  smooth-bored  18-ponnder,  has,  besides  the  greater  range,  accuracy, 
and  penetration  of  ite  projectiles,  the  following  advantages :  The  weight 
of  the  rifled  gun  is  not  half  as  much  as  that  of  the  smooth-bored  piece  ;* 
the  carriage  oi  the  former  is  very  much  hghter  than  that  of  the  latter ; 
the  projectiles  of  the  rifled  piece  are  the  most  powerful,  and  are  fired  witli 
only  half  tlie  charge  used  for  the  shot  and  shell  of  the  smooth-bored  gun. 

The  total  weights,  gun  and  carriage,  of  the  32-ponnder  howitzer  and  of 
the  20~poand  rifled  gnn  are  about  ue  same  ;  thai  of  the  howitzer  being 
rather  the  hghtest.  "Die  projectiles  of  the  howitzer  ore  rather  more 
formidable  in  themselves  than  those  of  the  rifled  gnn— for  the  common 
shell  of  a  82-pounder  howitzer  weighs  24|  poonds,  and  has  a  tmrster  of 
1  ponnd  2  ounces ;  the  common  shell  of  20-ponnd  (rifled)  gnn  weighs 
21  pounds,  and  has  a  burster  of  1  ponnd.  But  the  effective  power  of  the 
rifled  gnn  is  very  much  greater  than  that  of  the  howitzer,  on  account  of 
the  inaccuracy,  short  ranges,  and  low  velocitjea  of  the  shells  of  the  latter. 
He  18-pounder,  weighing  with  its  carriage  74  cwt.,  is  a  most  nnwieldly 
affair,  and  could  never,  unless  the  roads  veje  good,  keep  up  with  an  army 
on  the  march. 

ilified  Artillery  for  Siege  tmd  Garrison  Service. 

Ouns  and  Ammunition  for  Siege  Artillery. — The  smooth-bored  and 
rifled  pieces,  with  their  respective  projectiles,  osed  as  siege  guns  in  out 
service  may  be  compared  by  an  inspection  of  the  follovring  table  ,^ 
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It  may  be  seen  Hut  the  lified  gon  b»e  iha  ti^mnpg  wlTftotogcs  :—'E>e 
gun  is  lighter  than  either  of  ihe  others,  and  Ui9  UM  wmghi  of  gqn  vi 
carnage  is  also  the  lightest  cS  the  faor;  this  ig  of  gre^ti'  inipprtapce,  for 
the  transport  of  heavy  ordnance  is  always  difficult-  Th^  Afttg^  of  4< 
rifled  gnn  is  mucli  lesb  tlian  that  neceflaaiy  foi  tiie  sntpgtb-lMHPl  pieces. 
and  the  diell  contains  more  powde;  tiim  the  oUiers.  7%^  boliow  shot  ot 
the  8-indi  gun  is  rather  heavier  than  the  soUd  shot  of  the  rifled  pii^i  ^^ 
the  latter  nonld,  at  all  bat  very  short  nngee,  haye  grMter  jrelopt^i  f^ 
would  do  the  greatest  amount  of  woik  (v  v^  >ipoa  a  revetment. 

The  smooth-bored  pieces  in  the  t^hle  are  also  supplied  with  Bh»pnd, 
case,  and  grape,  and  the  rifled  gon  with  segment  shells;  so  that,  pioTided 
the  latter  can  be  depoided  upon  at  dose  quarters  (io  sortieSt  &C.)t  vlp'^ 
it  is  said  they  can  be,  a  great  sin^Jification  of  amnmuitjon  ydll  hayfl  b^^ 
made  vrithout  ajiy  sacrifice  of  usefUnesa. 

Circumstancea  favourable  to  Accuracy  oflin  in  a  Siegt- — In  «  si^ge, 
except  during  ^  very  rapid  hombordment,'  tWe  is  plen^  of  time  *»  fe 
the  gnns  with  care,  and  as  the  objects  are  generaUy  statioqiu;,  im>4  ^ 
gun-carriages  stand  on  platforms,  great  precision  of  fire  may  doubtleBS  b« 
obtained  withprojeotileo  Bred' from  rifled  guns.  Jhis  prpctPion  ia  of  the 
vety  greatpBt  importance,  for  in  «  piege  Hie  objects  to  be  statck  are  ofe" 
of  small  extent ;  for'instance,  wlien  firing  thrtogh 'jhp  cpibrasnre?  of  the 
fortress  at  the  guns  inside  tjiem,  or  in  throwing  ^  nnihber  of  prcgectiles  »t 
exactly  the  same  portion  of  a  wall  or  parapet,  i    "  ' 

Power  of  Siege  ArttUery  greatly  increased. — It  must  appear  then  frw" 
what  has  been  Bwd  that  the  requisite  destructive  effects  upon  the  ordnance, 
revetments,  &c.,  of  a  fortress  can  now  be  produced  with  the  projectileB  of 
rifled  ordnance  ia  a  much  shorter  time,  with  a  less  quantity  of  ammnni- 
tion,  and  at  *  tar  longer  nB^  thw  6im»ij,    'Buii  thii  w  pnctdcitlly  ^ 
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cwfl  has  bee))  jnoved  ifi  a  ^tefi^  meaaim  b^r  experiments  in  England  and 

pa  13x6  Continent.  -        '  ' 

Experiments  in  ^nj/awd.--Aa  acoomt  of  pome  experiments  carried  on 
in  this  coujitiT  po  test  the  reapectire  ppwers  of  rifled  and  smooth-bored 
gam  in  breauung  masont;  at  a  long  range,  viz.,  1,032  yards,  is  g^ren  in 
the  Proceedings  i^  &e  Boyol  Artilleiy  Institution.  Wi^i  regard  to  theso 
experiments,  fl»e  Ordnance  Select  Committee  made  in  tlieir  Report  the 
foIlowiDg  remarks : — "  It  appears  that,  irreapectiyely  of  the  superior  con- 
centration of  the  fire  of  tlie  nfled  guns,  and  its  conse^ueiitl;  greater  effect, 
they  actually  peribnned  half  as  mucli  vork  again  as  the  smooth-bored 
gona,  ^th  flie  diminished  expenditure  of  ii-on  and  gunpowder  noticed  in  a 
previous  paragraph."  Again,—"  The  precision  with  which  the  guns  coidd 
be  directed  ]ipga  any  point  it  was  intended  to  strike  gave  them  advantages 
with  which  no  amooth-hored  ordnance  firing  from  auch  a  distance  could 
compete;  and  the  s^i^e  circumstances  would  have  rendered  it  almost 
impossible  to  tetrench  or  defend  the  breach,  for  the  fire  might  Ifave  been 
continued  with  perfect  safety  to  t^^  assaulting  columns  until  they  were 
irithii)  a  yery  feif  yfirds  pf  it,  sweeping  away  all  obstacles  as  fast  as  they 
coiild  be  laid,  and  without  tte  slightest  interrnptiop  from  the  musketry  of 
the  deffi)4ersT  the  battery  being  quite  out  of  their  range." 

Prussian  Experiments. — An  abstract  of  the  Prussian  experiments  at 
Juliclj  in  1860  is  given  in  the  "  prpfeseional  Papers"  pf  the  corpa  of 
^oyal  Engineers.  T(|e  cpnclusious  drawn  from  these  experiments  were  : 
'^  That  rifled  oidnatico  can  be  employed  advantageously  for  filing  at  a 
covered  ojxjcot,  not  visible  from  fhe  battery,  at  longer  ranges  than  smooth- 
bored  pieces ;  that  reduced  charges  may  be  used  successfully  with  pro~ 
jectilea  from  rifled  guna ;  that  the  effect  of  the  shells  from  these  pieces  is 
so  great  ^hat  no  other  kinds  of  ordnance  are  required  for  breaching  ;  that 
l§-poiind  stelis  fired  from  rifled  guns  are  sufficient  to  breach  quickly  # 
good  wall  of  moderate  strength;  that  27-pound  shells  from  the  same 
pieces  can  destroy  in  a  short  time  embrasures  in  the  strongest  masonry; 
aqd  ^at  ^7-poTmd  shells  from  rifled  guns  can  breach,  ivith  a  comparatively 
smalj  expenditnre  of  ammunition,  the  strongest  masonry." 

^phe  40-pouni|  Armstrong  gun  fires  a  cpmmon  shell,  which  contains 
8  onnces  more  pojtder  than  the  above  57-poiiiid  shell.  The  angle  at  which 
the  shells  were  fired  to  breacj)  a  block-boiise  that  could  not  be  seen  from 
the  (lattery  wag  about  6^°;  so  that  the  angle  of  descent  of  the  shells 
would  be  attont  8i°. 

£esu{(s  irt  Ordinary  Practice. — It  is  perhaps  nnneeessary  to  remark 
that  results  equal  tp  th^  above  cannot  be  expected  in  actual  warfare  where 
conditions  are  less  favonrablo  tp  precision  of  fire ;  buf  the  great  supe- 
riority of  rifled  over  smooth-bored  ordnance  for  breaching  caa  hardly  be 
donbted.  Aa  Jwfore  observed,  the  point  of  an  elongated  projectile  droops 
dqf^g  ^ht,  unless  the  velocity  be  very  low  ;  so  that  njore  penetration 
can  most  probably  be  always  obtained  with  elongated  th^n  with  spherical 
projectiles  fired  under  sinular  circumstances. 

Sicoi  ket. — Elongated  rfiot,  on  aocoupt  pf  their  rptatoiy  motion  causing 
them  to  deflect  after  grazing,  are  certainly  not  so  well  .adapted  for 
"  ricochet"  fire  as  the  balls,  of  Ih^  pnooth-bored  pieces.  But  no  artillery 
officer  would,  J  ^Ijpald  jfnagjp^j  eyer  resojl  to  ^ring  shot  wjtl^  rpry  low 
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Telodties,  so  that  the;  may  make  a  couple  of  bounds  in  a  work,  when  he 
can  fire  these  shot  aa  sheila,  or  obtain  common  shells,  which  inaj  be 
exploded  after  clearing  the  enemy's  parapet.  Those  who  hare  had  mach 
gnn  practice  will,  I  think,  ag;ree  with  me  that  it  ia  far  bettef  to  rely  upon 
the  explosion  of  a  shell  than  on  the  bonnd  of  a  shot  moTing  very  slowly. 

Rifled  Ordnance  for  Garrison  Artillery.— 'In  estimating  the  probable 
effect  of  the  employment  of  rifled  ordnance  on  siege  operations,  we  mnst 
remember  that  tiiese  guns  will  greatly  increase  the  means  of  defence.  It 
is  Teiy  easy  to  talk  of  breaching  and  enfilading  works ;  but  engineers  do 
not  generally  allow  these  tilings  to  be  done  without  at  least  a  great  deal 
of  preliminary  work.  The  effective  ranges  of  guna  being  increased,  lines 
of  defence  will  be  lengthened,  revetments  vnll  be  covered,  and  every 
possible  advantage  taken  of  the  nature  of  ground  to  nnlliiy  ihe  effects  oif 
fire. 

Those  who  served  in  the  first  bombardment  at  Sehastopol  must  re- 
member that  a  considerable  number  of  gnns  were  soon  dismonnted  and 
men  killed  even  t^  the  fire  of  smooth-bored  gtms  at  ranges  of  1,600  and 
1,700  yards;  and  it  will  doubtless  be  a  very  difficult  thing  ia  establish 
batteries  tmder  a  heavy  fire  of  good  nfled  ordnance.  The  fire  of  larg^ 
segment  or  shrapnell  shells  will  be  the  most  effectual  way  of  disturbing 
woiking  parties. 

Being  an  artillery  officer,  I  do  not  presume  to  give  advice  as  to  the  best 
way  of  protecting  revetments,  bnt  I  may  perhaps  be  allowed  to  suggest 
that  they  should  be  covered  as  much  as  possible,  and  that  portable  iron 
slabs  of  reqTiisite  thickness,  which  like  Ihomycroft's  could  be  easily  put 
together,  might  be  kept  in  the  fortress,  and  placed  when  necessary  before 
the  part  of  the  masonry  attacked.*  Iron  being  so  expensive  can  only  he 
used  in  comparatively  small  quantities,  and  if  attached  permanently  to 
works  here  and  there  the  bedeger  could  often  avoid  the  parts  strength- 
ened ;  but  if  the  iron  be  removable  it  need  not  be  placed  before  the  point 
to  be  breached  is  known. 

Rifted  Ordnance  in  Coast  Batteries. — The  employment  of  rifled  ordnance 
for  naval  warfare  is  beyond  the  limits  of  my  subject,  and  I  will  therefore 
only  remark  that,  as  regards  preeision  of  fire,  land  batteries  possess 
several  advantages  over  ships,  for  the  gun  carriages  in  the  former  stand 
on  sound  level  platforms,  while  those  on  board  ship  rest  on  an  unstable 
sorface,  which  must  greatly  interfere  mth  the  accuracy  of  the  practice ; 
the  ranges  would  most  probably  be  known  to  the  men  in  the  battery,  hut 
not  to  those  on  the  ship ;  also  that  sheUa  produce  httie  effect  on  parapets 
or  massive  walls,  compared  to  the  terrible  destruction  created  by  their 
explosion  inside  a  vessel.  Now,  however,  that  vessels  are  being  plated 
with  iron,  they  will  be  comparatively  invulnerable,  at  least  to  shells ;  hut 
it  is  to  be  hoped  that  the  safe  and  rapid  movement  of  our  vessels  will  not 
be  sacrificed  to  mere  security  from  the  effects  of  fire.  An  extensive  series 
of  experiments  have  lately  been  carried  on  to  ascertain  the  effects  produced 
by  projectiles  fired  from  rifled  ordnance  upon  wrought  iron  of  different 
lands,  but  the  results  have  not  yet  been  published. 
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Concluding  Bemarks.—Hmng  now  briefly  oonsidered  the  various  part« 
of  mf  subject,  I  will  coudnde  by  stating  my  opinion,  that  the  increased 
pown'  of  nfled  arms,  both  mnsketB  and  ordnance,  will  doubtless  hasten 
military  operatiane,  on  the  field  or  in  sieges,  bat  that  I  see  no  reason  for  . 
change  in  the  employment  of  the  three  anuB  of  the  service,  each  being 
as  necessary  for  its  own  peculiar  work  as  it  has  ever  been.  It  will  now 
be  necessary  to  move  troops  wiUi  more  rapidly  than  formerly  to  avoid  the 
deBtractive  effects  of  fire ;  and  for  the  same  reason,  men  must  not  be  kept 
in  masses  but  in  lines,  even  at  considerable  ranges.  Troops  must,  how- 
ever, eventually  come  to  close  qnturters  in  an  engagement,  in  an  assault, 
or  in  any  other  operation,  and  the  new  arms  will  fiien  be  of  no  advantage 
to  either  party.  Fortunately  for  us,  Britdsh  soldiers  are  possessed  of  ^e 
tvo  most  essentdal  qualities  of  courage  and  coolness,  nsefiil  alike  in 
enabling  tbem  to  remain  steady  under  a  heavy  fire  at  long  distances,  or  to 
make  the  best  use  of  their  weapons  in  the  excitement  of  dose  quarters. 
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Friday,  April  S5th,  1862-  ' 

Lient.-Gener»l  W.  T.  KN0LLT8,  ^ce-Ptesident  of  the  Counca  of  Mill- 
taij  Education,  in  the  Chair.  | 


MILITAEY  SKETCH  OF  THE  PRESENT  WAR  IN 
AMERICA. 

By  Majw  F.  Miller,  R.A.,  V.tT.  : 

Te£  interest  whioh  we  naturally  feel  in  tJie  American  war  has  been 
fed  &om  day  to  day  by  the  Bpecial  oorreapondence  of  the  leading  jooroals, 
and  the  ordinary  tntelUgence  of  daily  or  weekly  papers.  But  those 
notices,  valuable  as  they  are  for  the  preparation  (»  r^ular  narratirea,  aie 
apt  to  confiue  as  moch  aa  thnr  infomi  ua,  unless  we  have  the  opportunity 
to  treat  them  as  a  study,  "niey  group  together  events  widely  separated 
from  one  another  both  in  time  and  place ;  they  include,  in  one  shoit 
paragraph,  intelligence  from  the  Atlantic  coast  and  the  rivers  of  the  i 
West ;  they  give  one  day  flying  reports  which  they  contradict  the  next,  I 
and  they  republish  the  same  incidents  in  a  new  form  a  month  afterwards.  | 
When,  therefore,  I  was  aalced  to  give  a  lecture  on  the  subjeat,  I  felt  that  I 
might  do  some  service  in  collating  these  scattered  accounts,  and  in  pro- 
ducing a  connected  sketch  from  dieir  voluminous  materials.  Brief  and 
incomplete  as  the  result  may  be,  it  may  yet  lighten  the  labour  of  other 
students,  or  increase  the  intfirest  of  fi:4towing  the  future  operations,  by 
rendering  more  clear  those  which  are  past. 

I  need  tiardly  say  that  a  lecture  delivered  in  this  room  should  be  some- 
thing more  than  a  mere  summary  of  facts.  If  it  treats  of  military 
history,  it  should  point  oat  bow  &r  principles  were  vindicated  by  the 
results  of  observing  or  neglectiDg  established  rules,  and  bow  any  new 
weapon  or  any  new  feature  in  the  equipment  of  an  army  influenced  its 
movements  or  afiected  its  achievements.  If  this  ideal  is  but  little 
realised,  I  must,  in  this  instance,  beg  your  indulgence  ;  I  could  only  ^ve 
an  hour  or  two  of  the  evening  to  my  task,  and  it  is  far  more  laborious  te 
hunt  for  facts  through  the  extensive  columns  of  daily  papers  than  to 
study  a  subject  when  it  is  already  arranged  in  books.  Moreover,  it  is 
mu^  more  difficult  to  describe  concisely  half  a  dozen  disconnected  opera- 
tions, without  definite  beginning,  without  unity  of  plan,  and  not  yet 
ended,  than  to  master  a  campaign  directed  by  skil^  commanders  and 
executed  by  m^  well  acquainted  with  their  work. 
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Thia  1^  difficulty  -will  dipjiojeh  aa  the  war  progresses,  and  there  ip  a 
fkr  higher  interest  connected  with  the  present  operations  than  with  the 
desultotj  marphes  spd  petty  skjrmisheB  in  the  first  months  pf  the  war. 
When  once  the  rngp  can  be  rpHed  on  for  marches  and  m^nrauvreB,  when 
tlfey  are  able  to  do  wjiftt  an  army  ought,  there  is  no  reason  why  the  cele- 
brated campaigns  of  the  Old  tVorld  should  not  be  equalled  in  the  New. 
Aipenca  may  yet  pTodupe  gpngrals  of  the  highest  prder,  but  it  ig  |io  be 
wished  that  she  should  re&aifi  from  giving  them  n^es  in  anticipation  of 
their  achievements- 

My  purpose  beiRg  to  touch  upon  such  points  only  as  might  be  deveIope4 
into  a  military  |)ifitory,  I  pass  over  in  silence  the  causes  which  led  to  the 
separation  of  the  Southern  and  tfie  Nortjiem  States.  Buf  we  ought  to 
bear  in  mind  the  time  at  which  a  rupture  was  seriously  spoken  of  as  not 
only  possible  but  probabk,  because  we  rq^y  fairly  presume  that  the  mili- 
tary preparations,  on  one  side  at  least,  may  be  traced  back  to  that  date. 

It  was  in  the  early  part  of  Clovember,  I860,  whep  the  success  of  the 
Eepnblican  party  in  the  pontest  for  ejecting  a  President  was  no  longer 
doubtAU,  that  excitement  began  to  bp  shown;  it  gained  strength  when  the 
result  of  the  ballot  was  declared ;  and  serious  apprehensions  began  to  be 
felt,  -ffhiph  were  soon  to  be  fully  realised.  On  the  13th  December  certain 
representatives  from  Southern  States  Jiad  a  meeting  ^t  Washington,  in 
which  they  declared  )^at  all  hope  of  an  honourable  adjustment  was  extin- 
guished, and  that  tjieir  only  refuge  lay  ip  a  prompt  seceesiop.  Within  a 
few  daya  the  declaration  was  reduced  to  practice.  On  the  19th  Decenjber 
South  Carolina  took  the  lead,  and  resolved,  by  a  unanimous  vote,  to  with- 
draw from  the  Federal  Constitution;  Florida,  Mississippi,  Alabama,  and 
Georgia  followed  her  example  early  in  Januaiy,  and  in  all  fhesg  States 
possession  was  taken  of  the  forts  and  arsenals,  which  were  generally  left 
without  any  military  force  to  protect  them.  Fort  rjokens,  neai-  Pensacola, 
and  Fort  Smnter,  at  the  entrance  to  Charleston  liarbour,  escaped  this  fate 
from  having  small  garrisons  of  regular  troops.  The  surrender  of  the 
latter  was  officially  demanded  from  President  Buchanan  by  a  Spepial 
Commissioner  sent  to  Washington,  apd)  pf  course,  refijseij. 

Bnti  thoHgh  not  yielding  in  this  point,  the  povemment  remained  almost 
inactive.  The  President  said  that  he  refrained  fropi  sending  any  rein- 
furcements  to  a  threatened  point  lest  they  sjipuld  be  reg^e^  ^B  a  menace 
of  coercion,  and  thus  furnish  to  fhe  disaffected  an  expuse  for  an  oiitbrealj. 
Afterwards  the  Secretary  pf  War  annQupced  that  feinforcements  would  be 
sent  to  any  pq^t  if  they  were  demanijed  by  the  officer  in  charge,  or  if  they 
seemed  tP  be  required  for  safety's  sake.  With  this  the  people  were 
content ;  Kew  York  quietly  folloB-ed  her  coipmerci^  business,  and  Wash- 
ingtoQ  swarpi^  witb  p]  ace -hunters,  anxious  f>nly  abo^^t  getting  appoints 
ments  under  the  new  adminiptratiozj.  The  Seoeders,  on  the  ot|ier  hand, 
declared  t^eir  intention  of  seizing  those  forts  which  had  hitherto  escapeil 
their  grwp;  tbpy  begaii  1«  throw  up  batteries,  and  put  guns  in  ppsitiop, 
to  eprol  men,  and  Pf^pa^^  m)init)ons  of  war  ;  at  Charleston,  wh^ch  had 
become  the  point  of  principal  interest,  an  attack  on  Forf  Sumt^^  was  d^y 
expected. 

Nearly  iwv  m°^9  P^S«^  in  tiis  niapnsrr  Majqr  4^dprBon,  (he  o^ctff 
in  ()9RiGB)ui4  at  E'ort  Sumtjsrr  deqi^ded  reip&rpements,  but  the  Cabinet, 
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not  acting  up  to  the  Socretaij'a  announcement,  yraa  divided  in  opinioa 
about  sending  them,  and  reports  were  generally  current  that  the  place 
would  be  given  up.  The  very  day  waa  mentioned.  On  the  23rd  of 
March  the  gurriBon  was  to  be  withdrswii,  and  an  opposite  rumour  that 
such  a  step  was  not  quite  decided  was  positively  contradicted  by  a  Wash- 
ington paper. 

With  this  chance  of  obtaining  posaession  by  fair  means,  the  Confederate 
States,  as  they  b^an  to  call  themselves,  were  for  the  time  content ;  there 
was  too  mncn  risk  connected  with  a  war  to  hnny  on  without  necessity 
such  a  step  as  must  inevitably  cause  one.  But  ou  the  6th  of  April  there 
oame  news  that  reinforcements  of  men  and  an  armed  squadron  had  been 
ordered  to  Charleston;  then  their  activi^  broke  into  new  life;  5,000 
more  men  vrere  called  out,  fresh  batteries  were  thrown  up,  the  supplies  of 
food  hitherto  allowed  to  go  Irom  the  town  to  the  fort  were  immediately- 
stopped,  and  Major  Anderson  was  summoned  to  surrender  the  place. 

On  receiving  his  refusal  the  attack  was  ordered.  Firing  from  the  bat- 
teries b^an  at  four  o'clock  on  the  morning  of  the  12th  of  April;  it  lasted 
all  that  day,  and  was  renewed  on  the  next.  Several  steamers,  tardily 
arrived  with  the  reinforcements  on  board,  watched  the  cannonade  from 
the  harbour's  entrance.  At  one  o'clock  the  Federal  flag  was  hauled  down, 
and  Major  Anderson  surrendered  on  easy  terms. 

As  being  the  first  collision  in  so  remarkable  a  war,  this  cannonade  of 
Fort  Sumter  has  a  claim  upon  our  interest,  but  the  contemporary  accounts 
in  the  American  papers  threw  over  it  such  an  air  of  burlesque  as  it  will 
hardly  recover  in  the  present  generation.  Stripped  of  its  listorical  im- 
portance it  has  but  litUe  lefl ;  the  cont«st  may  have  been  severe  and  the 
gallantry  great,  but  one  could  not  resist  a  smile  on  learning  that  a  salute 
which  was  fired  to  celebrate  the  victory,  and  during  which  a  gun  burst, 
killing  two  men  and  wounding  four  others,  did  in  a  moment  more  serious 
mischief  than  was  inflicted  by  the  two  parties  together,  dunng  the  inces- 
sant cannonade  of  one  day  and  a  half. 

The  news  of  the  Federal  troops  having  been  driven  by  force  out  of  the 
last  point  which  remained  to  them  between  Chesapeake  Bay  and  the  Gulf 
of  Mexico  stirred  up  the  indignation  of  the  North. '  The  apathy  of  the 
people  was  immediately  changed  into  an  intense  excitement,  and  the 
passive  attitude  of  the  Government  was  succeeded  by  a  due  energy.  W^ 
was  formally  declared  on  the  next  day  but  one  to  the  receipt  of  Hie  intel- 
ligence; 75,000  of  the  militia  were  ordered  out  by  the  same  proclamation; 
three  weeks  aiterwards  42,000  volunteers  were  called  for,  22,000  men 
added  to  the  regular  army,  and  18,000  seamen  decreed  for  the  navy. 

These  troops  were  to  be  furnished  in  set  proportions  by  the  varions 
States,  and  the  demand  for  them  became  a  test  of  allegiance;  in  the  north 
and  north-west  they  were  enthusiastically  furnished  ;  in  other  direolioiis 
they  were  emphatically  refused.  The  Governor  of  Missouri  denounced 
immediately  and  strongly  the  requisition  of  troops  for  such  an  object. 
"  Kot  one  man,"  said  he,  "  will  the  State  of  Missouri  fiimish  to  cany  on 
such  an  unholy  crusade."  The  Governor  of  Kentucky  used  similar  lan- 
guage. Tennessee,  Arkansas,  Virginia,  and  North  Carolina  went  further; 
they  seceded.  In  Maryland  the  Legislature  adopted  a  resolution  which 
condemned  the  war;  the  Governor  objected  to  troops  from  the  Noilbem 
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States  going  through  Baltimore,  and  the  lower  classes  actually  opposed 
their  passage.  A  Massachusetts  regiment  on  its  way  to  Washington  had 
to  fight  its  way  through  the  mob,  and  a  Pennsylvanian  regiment  not  yet 
supplied  with  arms  was  driven  back  irom  the  town.  To  make  the  route 
positively  impracticable  the  railway  bridges  were  destroyed.  So  deter- 
mined was  the  opposition,  that  levies  from  Kew  England  had  to  be  sent 
rousd  by  sea  from  New  York  tA  the  head  of  the  Chesapeake,  until  (about 
the  14th  of  May)  Baltimore  was  forcibly  occupied  by  Federal  troops,  the 
railway  guarded  by  sentinels,  and  martial  law  proclaimed. 

Eapidly  as  the  call  to  arms  was  answered  on  the  north  side  of  the 
Potomac,  it  could  not  prevent  the  loss  of  two  important  places  which  the 
mere  presence  of  a  few  hundred  men  would  have  saved.  On  the  18th  of 
April,  a  body  of  Vii^cians  went  to  seize  Harper's  Ferry,  where  there  was 
an  arsenal  with  15,000  stand  of  arms.  Hearing  of  their  approach,  and 
unable  to  oppose  it,  the  officer  in  charge  filled  the  buildings  with  straw, 
set  fixe  to  (he  establishment,  and  departed.  On  the  same  day  the  navy 
yard  at  Norfolk  waa  likewise  abandoned  and  burnt.  The  ships  lying  in 
ordinary  there  were  fired,  or  scuttled  and  sunk;  and  the  only  one  in 
commission,  the  "  Cumberland,"  was  towed  away.  Nearly  a  year  after- 
wards this  ship  was  run  into  and  sunk  by  the  "  Merrimac,"  one  of  those 
which  the  Federals  had  tried  to  destroy. 

Washington  itself  was  in  considerable  danger  for  a  fortnight  after  the 
outbreak  at  Charleston ;  its  escape  was  due  to  the  enemy's  weakness  only, 
for  it  had  no  troops  in  garrison,  and  its  situation  was  most  exposed;  on 
one  side  was  Yirginia,  which  had  actually  seceded,  and  on  the  other  was 
Maryland  opposing  the  passage  of  troops  sent  to  its  aid.  However,  by 
the  last  week  in  May,  militia  and  volunteers  had  arrived  in  sufficient 
numbers  to  make  it  tolerably  secure,  and  the  newspapers  had  already 
planned  magnificent  and  immediate  operations,  such  as  would  crush  out 
in  a  few  weeks  what  they  called  the  rebellion,  and  re-establish  the  Federal 
authority  in  every  State.  It  is,  then,  from  this  time — from  about  the  Ist 
of  Hay — that  the  actual  campaign  may  be  said  to  begin;  let  us,  there- 
fore, in  anticipation  of  it,  cast  a  glance  at  the  strength  and  resources  of 
the  rival  Powers. 

Both  being  without  any  standing  army — for  the  few  regiments  em- 
ployed to  watch  the  Indian  tribes  wei-e  but  a  cipher  compared  to  the 
numbers  now  required — we  may  turn  at  once  to  the  population  as  an 
index  of  the  force  which  might  with  equal  convenience  be  raised  on  either 
side ;  and,  having  deducted  from  the  census  returns  the  neutral  States  and 
the  slave  populations,  we  shall  see  that  by  this  rule  the  Federals  would 
Bend  into  the  field  340,000  for  every  100,000  raised  in  the  South.  This 
is,  of  course,  on  the  supposition  that  an  equal  desire  to  fight  pervaded 
both  masses  of  people;  but  if  there  were  only  half  the  enthusiasm  for  the 
Union  as  for  Secession,  still  the  men  of  the  South,  as  they  buckled  on 
their  swords  or  shouldered  their  muskets,  must  expect  to  be  outiiumbered 
in  every  engagement.  Sooner  or  later,  this  human  tide  from  the  North 
would  be  pressing  upon  them ;  and  where  were  they  to  look  for  means  of 
strengthening  their  hold  or  of  stopping  its  progress  ?  Not  to  fortified 
places,  ibr  inland  there  were  none.  Not  to  greater  facilities  for  moving 
troops  from  point  to  point,  for  to  erery  forty  miles  of  raiUmL  in  the 
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South  there  were  one  huudred  in  the  North;  and  assuredly  i(ot  to  the 
artillery  and  small  arms,  for  in  these  the  Inferiority  of  the  Sodth  Was  &i 
more  conspicuous.  There  were  but  few  good  weapons  In  the  arsenals  and 
stores,  and  bat  few  manufactories  capable  of  producing  them ;  without 
the  command  of  the  sea,  munitions  of  war  could  not  be  obtained  from 
foreign  countries,  and  the  atoct  might  be  exhausted  quieter  than  it  could 
be  supplied. 

These,  then,  were  the  circumstances  under  which  the  war  began.  Six- 
teen States  of  the  North  were  alrayeJ  against  eleven  of  the  South,  and 
three  were  neiitral  or  divided.  The  North  had,  as  dompared  with  the 
South,  more  than  three  times  the  white  papulation,  great  advantages  in 
equipment,  manufactories,  and  railway  coinmunication;  an  entire  coni- 
mand  of  the  sea,  and  fourteen  times  the  naval  resources :  its  Commerce 
would  remain  unharmed,  except  by  an  occasional  privateer;  add  every- 
thing neediiil  might  be  made  at  home  or  obtained  from  alaroad.  The 
South  must  expect  to  see  its  trade  ruined,  its  coasts  invaded,  its  rivers 
made  thorotighlares  at  the  enemy's  convenience,  the  divided  States  won  by 
force,  and  then — then  the  resistance  she  might  continue  to  offer  musi 
depend  on  the  unity  of  sentiment  among  all  classes,  and  the  degree  of 
resolution  which  survived  the  trial.  She  might  find  in  history  glorious 
examples  of  great  invasions  being  successfully  resisted,  and  of  wealc 
inhabitants  becoming  invincible  in  the  defence  of  their  own  firesides ;  but 
such  a  contest  is  full  of  bitterness  and  misery,  and  success  depends  oa 
moral  quahties,  of  whose  existence  we  cannot  be  sure  until  we  see  lieii 
effects. 

I  will  not  pretend  to  guide  you  to  any  conclusions  -beyond  what  are 
based  on  the  rude  comparbous  I  have  made ;  but  those  I  beg  you  to  keep 
in  mind  in  observing  me  successive  phases  of  the  war. 

For  six  weeks  after  war  was  declared  the  Federal  troops  were  almost 
shut  up  in  their  own  capital;  it  was  not  till  the  23rd  of  May  that  they 
even  occupied  the  suburb  of  Alexandria,  on  the  opposite  side  of  the  river  j 
and,  having  advanced  so  far,  they  remained  stationary  nearly  two  monthsj 
fortifying  the  outskirts,  spending  most  of  their  time  in  the  bax-rooBas  of 
the  town,  and  talking  always  of  advancing  to  Richmond  "  next  week." 
The  world  in  general,  knowing  how  Unfit  they  yet  were  for  anything  but 
their  present  employment,  watched  with  more  interest  the  two  isolated 
forts  called  Kckens  and  Monroe,  both  of  wbich  were  surrounded  by 
Secessionists,  greedy  of  a  second  bloodless  victory. 

Fort  Monroe,  which  stands  at  the  eiitrance  to  the  James  River,  opposite 
Norfolk,  had  been  strongly  reinforced  by  the  first  arrivals  from  the 
North,  and  its  commander  made  an  effort  to  rid  himself  of  bis  beleaguers. 
Sis  attempt  furnished  a  curiious  example  of  the  blunders  which  may  be 
committed  by  raw  soldiers  in  the  hands  of  equally  raw  officers. 

Two  columns,  starting  from  different  points,  were  to  unite  at  the 
meeting  of  two  roads,  and  proceed  together  against  the  enemy's  position. 
The  march  was  made  at  night,  and  the  attack  was  to  begin  at  daybreak. 
At  the  appointed  time  the  first  regiment  arrived  at  the  fork  of  the  roads, 
and  the  second  had  approached  to  a  hundred  yards  distance,  when, 
without  a  word  of  notice,  the  first  opened  fire  with  artillery  and  musketr^ 
upon  it.  Sow  such  a  fetal  blunder  could  have  been  inade  seems  inei- 
pUoable,  espedally  as  the  artilleiy  fire  piores  it  was  not  confined  to  a  few 
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bewildered  men.  There  was  no  enemy  in  eight  to  make  a  confusion 
between  friend  and  fbe ;  there  conld  haye  been  no  enemy  in  the  direction 
from  ■which  this  nnfortanate  regiment  had  arriTed.  The  incident  is  a 
practical  cantion  kgainst  using  such  troops  for  the  moat  simply  combined 
iiioTements,  and  other  instances  occurred  in  course  of  the  campaign  to 
Ghotr  that  thet^  was  a  continual  risk  of  such  a  mistake. 

The  rest  of  the  actions  in  this  neighbourhood  were  principally  engage- 
ments between  coast  batteries  and  gunboats  on  the  Chesapeake,  and 
creeks  communicating  with  it, — engagements  too  numerous  to  describe, 
too  unimportant  to  dwell  upon ;  it  was  on  the  other  aide  of  "Washington 
that  the  prospects  or  circumstances  of  either  side  were  first  influenced  by 
force  of  arms. 

Western  Virginia,  widely  separated  from  the  rest  of  the  State  by  the 
parallel   ranges  of  the  Alleghany  Mountains,  is  equally  distinct  in  the 
general  occnpatlons  of  its  inhabitants,  and,  as  a  natural  consequence,  in 
its  political  opinions.     It  held  to  the  North;    it  declared  itself  against 
secession  IrottL  the  Federal  Government,  but  it  inconsistently  passed  an 
ordinance  of  secession  from  Its  own  Stat«,  and  proposed  to  create  itself  into 
a  fresh  one  by  the  hame  of  Kanawha:  in  the  meantime  it  invited  the 
presenbe  of  Federal  trtJops  for  the  protection  and 
loyal  inhabitants.     In  consequence  of  this  appeal,  I 
from  Cincinnati,  on  the  Ohio,  and  entered  on  th? 
and  good  fbrtune.     His  first  success  was  at  Graft( 
railway  to  Wheeling  joins  that  which  connects  C: 
Ferry  and  Washington ;  his  next  was  at  Philippa, ' 
of  the  enemy's  camps.    Taming  then  towards  the  '. 
and  defeated  Colonel  Pegram  at  Bich  Mountain,  ar 
had  a  much  more  important  success  at  Beverley,  i 
and  claimed  to  have  routed  10,000  men,  though,  n 
immber.     Coming  up  with  the  retreating  army  at 

Ihem  ^ain,  ahd  General  Ciarnett,  their  leader,  v._ —  

force,  acting  under  his  orders  in  the  Kanawha  Valley,  also  had  some 
success  at  Barbourrille.  By  this  series  of  defeats,  suffered  within  six 
weeks,  secession  was  crushed  in  that  part  of  the  country,  and  the  State 
Govertmient  established  at  Wheeling  was  recognised  at  Washington  as  the 
Government  of  Virginia. 

The  cause  fcred  but  little  better  in  that  mountainous  tract  which  lies 
between  Western  Virginia  and  Waetiington.  Harper's  Ferry  is  at  the 
point  where  the  easternmost  ridge,  as  it  is  generally  shown  in  maps,  runs 
up  to  the  lUver  Potomac ;  and  tie  neighbourhood,  on  either  aide  of  the 
river,  was  occupied  by  about  15,000  Southern  troops,  sent  up  to  help 
those  who  had  made  liie  original  seizure.  So  important  a  point  was  not 
likely  to  remain  hndisturbed,  and  at  the  end  of  May  large  bodies  were 
inoving  thither  from  Pennsylvania.  Their  point  of  aasembly  was  at 
Chambereburg,  whence  they  made  an  advance  in  force  on  the  12th  of 
June;  from  Washington  6,000  men  advanced  at  the  same  time,  and  a 
column  was  reported  to  be  coming  simultaneously  from  the  West.  Hot 
venturing  to  oppose  this  combination,  the  Southerners*  abandoned  the 
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place  in  good  time  without  firing  a  ehot.  They  took  the  direction  of 
Winchestei,  followed  hj  a  brigade  of  Federals  under  Oadwallader,  but 
before  coming  to  a  halt  they  turned  in  a  north-westerly  direction,  and 
encamped  at  Runker'a  Hill,  twelve  miles  from  Martinsburg,  On  observing 
them  to  take  this  advantageous  position,  Gadwallader'a  brigade  retired  to 
tiie  ferry.  In  this  camp  the  Soutiiemers  remained  for  a  fortnight,  making 
one  or  two  successful  expeditions,  but  otherwise  inactive.  On  the  2nd  of 
July  they  received  an  attack,  great  and  conclusive  on  paper,  but  without 
any  apparent  influence  on  th^r  position,  for  on  the  15th  of  the  month  the 
Federal  forces,  15,000  strong,  were  again  advancing  upon  them  at  the 
same  place.  General  Patterson  commanded  these  Federals;  he  was  par- 
ticularly instmcted  to  threaten  the  Southerners  at  Winchester,  and  prevent 
them  from  joining  their  main  body  at  Manaasas,  but  he  turned  off  to 
Charlestown,  and,  instead  of  holding  the  field,  was  said  to  be  busy  with 
plans  for  rebuilding  bridges  and  re-opening  canals.  It  is  only  fair  to  him 
to  say  that  his  division,  composed  of  men  oi^anised  on  truly  American 
principles,  was  as  unsatisfactory  a  body  as  a  general  could  bo  condemned 
to  command.  It  numbered  ia  all  20,000  men,  out  of  which  there  were 
nineteen  r^^enta  wboae  short  term  of  service  waa  np,  or  would  expire  in 
a  few  days;  and  fifteen  of  them,  he  said,  refused  to  stop  one  hour  beyond 
that  time.  A  want  of  transport  waggons,  a  deficiency  only  too  likdy  to 
exist,  waa  another  excuse  ofi^^d  for  him,  but  the  Government  had  suffered 
by  his  miatake,  and  would  not  overlook  it ;  General  Banks  was  sent  to 
supersede  him. 

To  hia  inactivity  in  not  preventing  any  junction  between  the  Southern 
troopa  at  Winchester  and  thoae  at  Manassas  it  was  convenient  to  attribute 
a  great  share  in  the  disaster  at  Bull's  Eun.  Just  at  the  time  when  he  was 
operating  in  the  Talley  beyond  the  Blue  Ridge,  the  authorities  at  Wash- 
ington, encouraged  by  M'Clellan'a  successes,  had  given  way  to  the  eager- 
ness of  the  people,  and  the  Grand  Army  of  the  Potomac,  so  called  by  its 
admirers,  had  started  for  Richmond.  You  cannot  need  reminding  what 
the  result  of  that  advance  was.  You  cannot  have  forgotten  how  the 
American  papera  pronounced  that  the  Grand  Army  might  make  another 
trinmphal  march  to  Canada  as  soon  as  it  had  reaped  the  laurels  of  this; 
nor  how  the  Grand  Army  returned  to  Washington  in  a  panic-stricken 
mass,  ofGcers  and  men  hurrying  along  without  their  arras  in  terror  and 
dismay,  shamelesaly  spreading  as  they  ran  the  news  of  their  own  igno- 
minious defeat.  But  you  may  not  remember  so  well  the  steps  which  led 
to  that  contemptible  result,  and  thoae  I  will  therefore  briefly  recapitulate. 

The  forces  which  marched  from  Washington  on  the  1 6th  of  July  con- 
sisted of  30,000  infantry,  10  squadrons  of  cavalry,  and  60  guns,  organised 
in  five  divisions  of  unequal  strength.  General  M'Dowell  commanded  the 
whole.  The  enemy's  force  was  not  so  well  known ;  his  main  body  was 
near  Manassas,  where  two  converging  lines  of  railway  gave  him  eaay  oom- 
muUication  with  all  the  Southern  States;  his  position  was  stud  to  be 
naturally  strong  and  skilfully  fortified,  but  the  nature  of  the  works,  and 
the  number  of  the  men  to  defend  them,  had  been  artfully  kept  secret. 

On  the  ISthof  July  a  skirmish  at  Centreville,  magnified  by  the  news- 
papers into  a  battle,  and  construed  as  a  victory  because  the  Southerners 
retired,  raised  the  hopes  and  confidence  of  the  expedition;  the  19th  and 
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20tli  were  spent  la  reconaoitering;  and  on  Sunday  ihe  Slat  the  battle  was 
fbnght. — CSee  plan.  J 

Between  Gentreville  and  Manaseas  there  ia  a  broolc  or  river,  called 
Ball's  Run ;  the  two  roada  by  which  it  could  most  easily  be  creased  were 
strongly'  held  by  the  enemy,  but  at  three  miles  up  the  strBam  there  was  an 
unguarded  ford,  and  another,  at  half  the  distance,  almost  unprotected. 
General  M'Dowell  therefore  determined  to  move  his  main  body  round  by 
these,  to  turn  the  enemy's  left,  and  destroy  the  railway  on  that  side.  On 
'  the  lower  of  the  two  roads  a  feint  was  made  to  distract  the  enemy's  atten- 
tion ;  by  the  other  road  two  brigadea  advanced  over  the  stream,  and  joined 
their  line  to  that  of  the  brigades  which  had  crossed  by  the  upper  fords. 
Up  to  three  o'clock  in  the  afternoon  all  went  well,  but  till  ^en  Beau- 
r^ard,  of  the  South,  had  not  brought  all  his  force  into  action.  An 
important  order  bad  miscarried.  He  had  intended  to  make  a  decisive 
attack  early  in  the  day  by  that  road  which  M'Dowell  had  avoided  to 
force,  and  had  sent  the  necessary  instructions  to  the  general  on  that  side; 
but,  learning  that  nothing  had  been  done  towards  ezecaling  this  project, 
and  seeing  that  his  left  was  already  pressed,  he  thought  better  to  move  to 
the  support  of  the  left  wing  the  troops  intended  for  the  attack,  than  to  risk 
a  repulse  there,  which  might  neutr^se  his  success  elsewhere.  It  was  not 
till  Uiis  movement  was  completed  that  the  Federals'  determination  was 
put  to  the  proof.  The  issue  was  not  yet  decided,  when  there  came  on 
the  field  a  brigade  from  that  force  which  General  Patterson  was  to  have 
kept  in  check  (part  of  it  had  previously  arrived),  and  a  second  detach- 
ment leaving  the  train  before  arriving  at  the  usual  station,  marched 
across  the  country,  and  fell  upon  the  Federals'  right  and  rear.  ''  Their 
fire,"  says  General  M'Dowell,  "  caused  our  men  to  break  and  retire,  and 
this  soon  degenerated  into  disorder,  for  which  there  was  no  remedy. 
Every  effi)rt  was  made  to  rally  them,  even  beyond  the  reach  of  the  enemy's 
fire,  but  in  vain;  the  battalion  of  n^pilar  infantry  alone  moved  up,  and 
mtuntained  itself  until  our  men  could  get  down  to  the  road  on  the  way 
back." 

Observe,  I  b^,  how  that  sentence  illustrates  the  effect  of  discipline, 
and  the  difierence  between  trained  and  untrained  men ;  one  battalion  of 
real  soldiers  came  forward  at  need  to  protect  the  flight  of  twenty  times 
their  number.  But  those  who  fled,  and  continued  to  fiee,  still  victims  to 
their  panic,  when  the  danger  was  (at  behind  them,  take  at  least  a  higher 
place  in  our  opinion  than  those  who  left  the  ranks  that  day  without 
striking  a  blow.  The  4th  Pennsylvania  Yolunteers  and  a  battery  of  the 
New  York  Militia  turned  homewards  as  the  army  went  into  battle  because 
their  three  months  of  service  had  expired.  Not  overlooked  nor  unsolicited ; 
General  M'Dowell  wrote  to  the  regiment,  and  the  Secretary  of  War  ap- 
pealed to  the  battery,  trying  to  induce  them  to  remtun,  if  it  were  but  five 
days  longer;  but  they  insisted  on  their  immediate  discharge,  and  on  the 
morning  of  the  2l8t  they  moved  to  the  rear,  as  General  M'Dowell  says, 
''  to  the  sound  of  the  enemy's  cannon."  A  disclosure  humiliating  but 
not  unprecedented.  I  could  not  mention  a  parallel  case  out  of  America, 
because  the  conditions  of  military  service  elsewhere  are  so  widely  difierent; 
but  in  the  American  War  of  Independence  it  occurred,  sadly  often,  that 
men  enlisted  for  a  few  months  only,  refused  to  remain  in  arms  beyond 
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that  term,  however  iauninent  an  actma  mgkt  KeiQ.or  hqwever  importttt 
their  presence  might  be.  We  have  Been  how  another  part  of  this  arm; 
safieted  inm  tke  same  defect,  and  it  only  remains  for  ua  to  vondef  that  a 
sjTBtem,  which  Graerol  Wa^iington  ha4  bo  strongly  deoowced,  8hoiil4 
have  been  allowed  to  give  Auther  proofa  of  ttn  uttar  badness. 

General  Beauregard  slated  his  total  force  to  be  27,000,  and  the  caBu^Uies 
to  amount  to  893  killed  and  1,200  wouDded-  U'DoweU  reported  46X  Iiilled 
and  1,011  woonded.  He  estimates  the  number  who  aotnallj  oroesed  Biill'fl 
Bua  at  18,000,  bat  that  doea  not  include  four  brigades  posted  on  tits  roadi  - 
at  or  near  Ceatrevilie.  On  the  whole,  we  may  consider  the  forces  and 
casualties  as  pr^ity  evesly  divided ;  but  if  the  missiog  men  ia  the  fedtiral 
army  could  have  been  accurately  numbered  oo  the  night  ^  liie  SSlst,  a 
formidable  total  would  have  been  exhibited. 

The  Southerners  took  no  advant^e  of  thaii  victwy;  they  merely  «- 
occupied  the  heights  near  Alexandria,  ^riiich  they  had  onoe  befoi>e  faflldi 
and  the  new  alum  which  they  inspired  at  Waslungtou  so(»i  died  away. 
They  certainly  cannot  be  said  to  have  taught  th^  enemies  how  to 
conquer,  and  yet  this  defeat  had  a  more  beoeficial  effect  on  the  discipUae 
and  efficiency  of  the  Federal  army  thaa  if  it  had  been  on  eaey  victory. 
Taught  by  the  mortiSeation  of  failure,  the  authcndtiea  saw  1^  aecessi^  (^ 
a  more  active  commander  asd  a  more  strict  oooItdI;  they  turned  to 
If'Clellan,  as  the  only  general  whose  ability  had  yet  been  sttpnped  with 
success,  and  placed  him  at  the  head  of  the  army. 

Leaving  his  division  la  Western  Virginia,  he  arrived  at  Washington  «i 
the  26th,  and  addrened  himself  forthwith  to  the  hard  tatA:  of  tumiag 
Americans  into  soldiers.  He  succeeded  well  in  that  respeot;  tte  Bbceta 
of  Washington  were  less  infested  by  idle  officm  and  mea,  but  the  cam- 
paign was  not  advmoed.  Its  history  for  the  next  six  mwiths,  in  this 
district,  may  be  dismissed  in  a  ftw  words.  The  army  was  oonfined  to 
the  intrenchments  round  Washingttn  tiQ  the  2Htk  Septeniber,  wh^i  Aa 
Southemers  unexpectedly  retired  from  the  advanced  position  tb^  haA. 
held.  In  moving  out  to  occupy  the  deserted  posts,  certain  Tegintenla 
managed  to  repeat  the  blunder  oommitted  at  little  B^hel,  and  fired  upon 
one  another  with  iatal  e&ct.  Eastern  Yirgima  was  occupied  in 
November,  and  some  ^at  reviews  took  plaoe;  a  few  skirmishes,  of 
which  one  will  be  noticed  bv  and  bye,  may  also  be  pcked  out  of  the 
American  news,  but  no  dirision  of  the  army  contributed  so  little  to  the 
first  annab  of  the  war  as  that  which  was  called  the  Grand  A^roy  of  tbv 
Potomac. 

In  Western  Virginia  the  troc^  frcm  yMi^  9f 'Clelian  had  been  r^noved 
fell  under  the  command  of  Gennal  BoeecruiK,  and  seemed,  by  the  news* 
paper  accoonts,  to  keep  up  thfir  reputation  for  activity  and  good  foitana. 
Scarcely  a  mail  arrived  without  the  news  of  soma  gaU«it  skirmish  or 
important  victory,  but  ^e  result  of  them  all  was  that  the  Qttle  campaign 
which  began  at  Gawley  Bridge  on  the  Ewiawha  terminated  at  the  verjr 
same  point;  and  tiie  neighbourhood  of  Beverley,  where  M'dellan  had 
won  his  last  battle,  was  the  Scene  of  uiother  viobny  ten  weeks  afterward 
In  short,  when  the  troops  went  into  winter  quarters  thev  were  no  further 
advanced  in  the  State  than  they  had  been  four  monUia  earlw  in  ihe 
yeat 
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In  tbe  nartb  of  Viisiiuft  then  w«ra  also  B)my  liRle  combats  of  a 
kindred  natiue  to  those  ifx  the  'W^eat,  einul^ly  desorlbed  and  equally  eK- 
tolted,  bat  foiled  by  one  reverse  wbioh  could  oeitbei  be  passed  over  in 
silence,  dcc  trassfonned  into  a  vlgtory.  Being  of  more  importance  and 
interest  than  the  rest,  it  claims  a  fisw  momenta  of  your  attention,  AtLeea- 
bu^  30  mka  north-west  from  Washington,  a  part  of  the  Southern  aimy 
was  stationed,  the  Potomac  River,  a  few  milea  off,  sepatatiog  the  outposts 
from  those  of  the  Fedoal  t^riaipa  \mdv:  Gen^vl  Bankt,  whose  head- 
quarters were  at  Datnstown — (sos  pian).  Under  Urn  waa  General  Stone 
at  FDolpsville,  and  Colonel  Bolter  oommanded  the  regimenba  nearest  to  the 
liver.  To  this  ofGcer  General  ^toae  aeid  a  sudden  and  laconic  order  to 
make  4  dash  a^  Leesburg.  Ovet  the  river,  swollen  witk  heavy  raina,  400 
mei>  wei^  sent  by  oi^t  in  a  few  small  boats;,  in  the  early  morn  they 
poshed  coi.  bold^,  but  rashly  without  support,  to  Iieesbutg,  found  the 
eoetny  diere,  and  were  quickly  obliged  to  return  to  the  river  aide.  Sm^ 
teinforqements  were  sent  over  to  theie  help,  and  in  the  aflecnooa  Colonel 
Bolcer  canae  to  tfike  the  commaad.  The  SoutJiemers;  were  superior  in 
number,  but  had  no  artillery ;  the  Federala  had  three  guns,  but  tlM  ground 
traa  imiavoorable  for  theu?  use.  About  four  o'clock  Colonel  Baker  waa 
shot,  aod  the  Federals,  gradually  deqi^iing  of  driving  back  the  enemy, 
began  to  seek  means  for  tlieir  own  retreat.  And  then  Ciuna  the  terrible 
scene  which  cannot  foil  to  come  when,  the  rushii^  current  of  a  wide  river 
has  to  be  crossed  by  beaten  men  with  insu&ient  means  at  their  disposal: 
aoch  aoeoes  have  "^n  often  described,  and  only,  repeat  themselves;  let 
figures  tell  the  story  of  this>  Of  1,800  men  who  had  left  the  Maryland 
Side,  one-third  wore  left  on  the  opposite  bank,  the  thr«e  pieces  of  ar^llery 
were  lost,  and  in  one  regiment  there  vem  said  to  be  only  two  swords,  and 
not  one  mnsket,  1q& 

So  great  waa  tjie  alann  created  by  this  disaster  that  the  Federals  might 
have  Bufiered  seriously  if  they  had  been  attacked  immediately  in  that  part 
of  the  line;  but  except  that  the  South^n  troops  at  Leesburg.were  rein- 
forced* a«  if  such  a  thing  were  intended,  the  action  at  Edward's  Ferry  (or 
Ball's  Bluff)  made  no  difCerepce  in  their  relative  situatitHis,  and  within  a 
couple  of  months  a  chance  E^inoidi  took  place  between  Leesbnrg  and 
Washington,  in  which  the  fortune  of  war  inolined'  to  the  i^posite  sidei 
The  scene  of  the  eneounter.  was  at'  Dnunesville,  and  the  contest' was.  occa- 
sioned by  sendii^  an  expedition  to  taka  a  quantity  of  il»-age  which  the 
SeoestdnniHta  had  coUe(ded  there.  The  action  was  sharper  than  usual;  on 
each  side  a  brigade,  withi  some  artillery  was  engaged,  but  that  of  tiie 
Federala  was  stronger  than  the  other,  and  the  affior  laAed  but  one  hour. 
Forty  of  the  enemy  were  foqnd  dead  on  tibe  ground,  and  fifty  loads  of 
forage,  wiiih  tffo  l^^^tnl^n^tjy^^  waggcam,  ware  faroui^t  back  in  triumph  to 
Wash^igton. 

la  the  same  oolamn  of  (Im  "  Times  "  with  the  official  repwt  of  the 
DraiDesville  engageiaest  them  was  also  Hie  annaanoement  tiiat  elsewhere 
a  camp  had  been  surprised^  and.  the  Southerners  in  it,  with  thieir  anus^ 
waggons,  and  tents,  captured  by  hundreds..  At  first  sight  it  seemed  to 
form  part  of  .the  operations  in  or  near  'Virginia  ;  it  was  really  as  indepen- 
dent of  them  in  plan,  as  it;  was  remote  in  rituation,  and  to  the  country 
whereit  haj^ejKd  L  must  now  invite  your  attention,  a  country  as  fai- front 
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WashiD^ton  or  the  banks  of  the  Potomac  as  the  coasts  of  Afiica  or  the 
boandariea  of  Buhsu  are  from  our  own  metropolis. 

Where  the  waters  of  the  Ohio  nnite  with  the  Mississippi,  after  incliaiag 
towards  one  another  for  150  miles,  public  feeKng  is  divided  between 
attachment  to  the  TJnion  and  determioation  to  secede.  Kentucky  and 
Tennessee  on  the  east,  and  Missouri  on  the  west,  long  halted  between 
the  two  opinions,  and  the  southern  counties  of  Illinois,  above  the  meeting 
of  the  rivers,  were  affected  by  a  Secessionist  tendency,  though  they  had 
not  weight  enough  to  control  or  influence  the  policy  of  the  State.  Cairo, 
therefore,  as  its  most  southern  point,  was  early  occupied  by  Federal 
troops,  whilst  Randolph,  below  the  doubtful  States,  was  the  headquarteis 
of  the  Secessionist  force.  Thus  stood  the  two  parties  when  Fort  Sumter 
fell,  and  President  Lincoln  called  for  troops  to  crush  the  rebellious  South. 
In  Missouri  the  Governor  characterised  the  requisition-— I  quote  his  words 
—as  "  illegal,  unconstitutional,  revolutionary,  inhuman,  and  diabolical  ; " 
but  there  were  many  people  ready  to  apply  equally  strong  epithets  to  his 
own  despatch,  and  a  contest  in  the  State  immediately  began.  Forces 
were  raised  for  the  cause  of  the  TJnion  ;  their  appointed  General,  Lyon, 
refused  to  disband  them  at  the  Governor's  order,  and,  when  the  State 
militia  was  called  out  to  enforce  the  command,  he  began  the  campaign  by 
attacking  and  defeating  a  part  of  it  at  Booneville. 

His  personal  career  was  but  a  short  one,  The  Governor's  troops,  com- 
manded by  General  Price,  having  moved  towards  the  south-west,  he 
followed  in  pursuit.  His  van-guard  engaged  them  at  Carthage  on  the  5th 
of  July,  and  his  main  body  came  up  with  them  on  the  10th  of  August, 
near  Springfield.  An  action  ensued,  of  which  the  result  was  important, 
and  the  description  curious.  It  begins  by  teUing  how  8,000  Federals 
attacked  23,000  Southerners,  spread  slaughter  and  dismay  in  their  ranks, 
killed  two  of  their  generals,  and  destroyed  all  their  tents  and  waggons: 
it  ends  by  a  brief  remark  that  the  very  army  which  had  done  so  much 
had  retreated  several  miles,  and  might  be  considered  iafe.  And  by 
degrees  these  facts  became  evident,  that  it  was  the  Federals  who  were 
defeated;  that  they  lost  a  gun;  that  General  Lyon  was  killed  on  the  £eld, 
and  that  St.  Louis  itself  was  in  danger  of  capture. 

Inst<>ad,  however,  of  attacking  the  head-quarters  of  the  Federalists, 
General  Price  toot  a  northerly  direction,  and  shortly  appeared  before 
Lexington,  on  the  Missouri,  where  he  was  joined  by  a  body  of  troops 
from  the  neighbouring  stal«  of  Kansas,  and  fresh  levies  raised  by  Governor 
Jackson.  An  entrenched  camp  near  the  river  was  occupied  by  8,500 
Federals ;  on  this,  when  his  force  was  iully  assembled,  General  Price 
opened  fire;  1,500  men  coming  to  its  relief  from  Kichmond,  in  the  north- 
west, were  easily  driven  back ;  and  on  the  evening  of  the  20th  Septem- 
ber the  place  was  surrendered. 

Its  loss  was  angrily  felt  by  the  Federalists;  the  whole  garrison,  with 
artilleiy,  stores  of  considerable  value,  900,000  dollars  in  money,  and  an 
important  position,  had  been  allowed  to  fall  into  the  enemy's  hands ;  strong 
indignation  was  expressed  against  General  Fremont,  who  commanded  at  St. 
Louis,  for  omitting  to  send  such  reinforcements  as  would  have  prevented 
it,  and  preparations  were  made  to  recover  the  post.  Fremont  himself 
started  on  this  expedition,  bat  b;  the  time  he  reached  Jefferson  Ci^,  Price 
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had  retiJr«d  towards  tbe  town  of  Independence,  whence  he  Bdon  returned 
to  the  south-west  of  the  State.  The  Federals  followed  him  in  several 
divisions  by  Tarious  routes,  and  on  the  25th  October  there  was  a  skirmish 
between  them  at  Springfield,  but  Frice  was  expecting  to  be  joined  by  a 
division  under  General  M'CuUoch,  and  till  then  it  was  not  his  interest  to 
fight  a  battle.  Even  after  the  junction  he  continued  to  retire  until  he 
reached  tiie  boundaries  of  Arkansas.  About  that  time  a  change  took 
place  in  the  command  and  movements  of  the  Federal  army.  General 
Fremont  was  superseded  by  Hunter,  and  the  divisions  in  this  part  of  the 
State  began  to  retrace  their  steps.  Price  in  his  turn  became  the  pursuer, 
and  was  back  at  Springfield  by  the  25th  November. 

During  the  winter  months  of  December  and  January  both  parties  re- 
mained inactive — the  Federals  did  not  claim  a  single  victory. — February 
had  arrived  when  they  be^n  to  assemble  their  divisions  preparatory  to 
attacking  Price,  who  was  still  in  his  old  quarters  at  Springfield.  When 
they  advanced  upon  him  he  repeated  his  old  tacldcs  of  retiring  towards 
Arkansas — there  the  fighting  began.  Whether  he  was  brought  to  bay,  or 
whether  he  voluntarily  took  the  offensive,  I  cannot  say;  bat  there  was  a 
series  of  engagements  extending  over  several  days,  and  comprising  an  im- 
'  portant  battle  at  a  place  near  Bentonville,  called  Pea  Ridge.  In  this, 
M'Culloch,  one  of  lice's  generals,  was  reported  to  be  killed  and  the 
Southern  force  entirely  dispereed,  but  I  have  seen  no  official  despatch  or 
authentic  account  of  the  battle ;  and  by  the  last  inteUigence  the  Federals 
had  fallen  back  into  Missouri,  which  is  no  sign  of  success,  whatever  policy 
may  have  dictated  the  step.  Hany  of  these  victories  assume  very  small 
proportionB  when  measured  by  the  results  which  attend  them. 

You  will  do  well  to  remember  that  all  our  intelligence  is  derived  from 
Northern  sources,  and  the  accounts  of  one  side  only  are  never  a  safe 
authority.  In  any  war  we  can  only  approach  the  truth  by  carefully  weighing 
the  statements  of  both  parties,  which,  in  this  one,  are  beyond  oar  reach. 
The  case  of  the  Southerners  is  that  of  the  lions  in  the  fable,  who  were 
always  shown  in  pictures  as  being  killed  by  man,  because  lions  were  never 
the  punters. 

"Hie  engagement  to  which  I  referred  on  beginning  this  account  of  the 
war  in  Missouri,  was  one  of  those  disconnected  afiairs  with  which  eveir 
civil  war  abounds.  Here  they  pervaded  the  whole  State ;  in  the  north 
part  they  occurred  near  the  Mississippi,  or  along  the  railway  which 
connects  the  western  interior  with  the  great  lakes  of  the  North.  In  the 
soatb-eaet  the  scene  of  them  was  near  Fredericton,  the  point  in  dispute 
there  being  apparently  the  command  of  that  unfinished  railway  which  is 
to  give  the  town  of  St.  Louis  a  direct  commnnication  with  Memphis,  and 
thence  with  the  Gulf  of  Mexico  and  the  Atlantic  Ocean.  Also  from  the 
frontiers  of  Kansas  there  were  occasional  tidings  of  conflicts,  and  along 
the  banks  of  the  Lower  Mississippi  parties  of  Federals  from  Cairo  occa- 
uonally  landed,  fought,  and  return^  whence  they  had  set  out.  The 
Federals  were  nndoubtedly  stronger  in  arms,  but  their  force  was  not 
applied  with  corresponding  success.  It  was  in  Missouri  as  it  had  been  in 
Virginia:  the  want  of  an  established  military  system  retarded  the  develop- 
ment of  their  resources,  and  impeded  the  application  of  their  strength ; 
it  made  the  excellent  wei^pona  with  which  they  were  armed  comparatively 
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iueI«M  fn  tfaeir  haste;  H  ptA  tiie  ■nr^heSj-eqiapp^  levtea  ciFlfc«  SoMfc 
on  ftlmoct  equal  tenns  ^h  titdr  ftdverewiea ;  «Qd,  fattd  iKrt  Ute  vntt 
namben  of  the  Feder^  army  been  ssEiGted  by  ftn  irreiiiMible  akvtl  foroe, 
Another  kmou  might  have  ]>a3«ed  away  withoat  bringing  any  TetuTO  for 
tti«pTolTiBeniilitaryoatla7<oftheW3r.  On  the  e^oont,  where  tike  bnad- 
rides  of  t!ie(Aip«  oonld  orerpOWCT  Ae  batt«riea  on  laad^  bodiM  ofFedenil 
troops  had  lodged  themsrfve*  ;  in  diHric^  where  &ay  sympathy  yni 
Bbown  by  the  petals  the  Superiority  of  (lie  FOraral  strength  hod 
also  made  itself  ftll;  and  noiT  ab  «xped^on  vfis  being  prepared  i»  which 
both  these  ttlUw  would  be  brought  into  play.  Startxng  froia.  Oairo  for 
the  invasion  of  Eentuoky  And  Tentt«esee,  ftod  foUovring  tho  eoone  of  two 
navigable  riven,  tt  woiild  be  a<!eompani«d  by  iton^atol  gunboata,  would 
be  BSfiiated  by  all  the  water  trao^rt  of  the  conatry,  and  wodtd  penetrate 
two  States  Whose  inhabitaAte  were  pardy  &vounib]e  to  its  success. 

For  a  long  time  these  l^TO  States  hnd  enjoyed  an  rmmonity  from  the 
scourge  of  §ie  war.  Kentucky  professed  a  strict  neutnUity;  refiuii^  to 
ftinush  troops  to  the  Ncatii,  it  eqnally  deelined  Bo  Mcede  with  the  South; 
professing  a  desire  for  nothit^  but  peaoe^  it  pi<otest«d  ag^nst  either  of  the 
combatante  occupying  its  soil  or  even  crossing  its  tAiritOiy.  I^nnessee, 
more  committed  to  secession,  was  meuro  fk«m  htntilidea  so  long  aa  Hie 
protests  cf  Kentuc)rf  were  respected;  but  at  the  beginning  Of  SeptMnber 
the  Bouthemers  presumed  to  occupy  Hickman,  and  tbe  Federall 
Padttcah:  both  disregarded  the  Governor's  injunotiofts  to  quit,  And  at 
once  Kentucky  became  a  ne#  theatre  of  war. 

The  Ftederals  were  along  the  Cftiio  Eiver,  the  northetn  boundary  of  the 
State,  posted  principally  at  (Hncianati  and  C^ro,  with  a  footing  in  the 
State  at  Louisville  and  Pflducah.  For  them  a  perA^  network  of  railways 
communicated  with  fdl  paMs  of  the  rear.  For  the  Bouthemets  thete  Were 
only  two  lines,  leading  flTim  the  Ohio  River  to  the  interior  of  the  eottatiy; 
one  through  Nashville,  the  other  through  Humboldt;  bat  the  hatiuftl 
features  which  had  preT«ited  the  tonsthiction  of  nlilways  ihight  serve 
well  in  a  defensive  campaign,  and  the  Comberland  Mountain  range,  wfaidi 
traverses  the  district,  might  prove  a  useful  ally  in  time  of  need. 

Columbus  on  th»  Mississippi  wAs  for  a  thue  th«  pri&bipd  SbqtJiem 
camp ;  but  according  te  the  Federals  threatened  to  advahce  front  bbn- 
dersoa,  Louisville,  and  Cincinnati,  Bowling  Green  in  the  betatre  was 
occupied  by  troops  imd^r  General  Buitkner,  atld  thi  1i€ileta  part  hf 
Others,  under  General  ZoUiCoffir.  The  latter  was  thft  fittt  to  be  engaged. 
The  Federals  arrived  in  his  neighbourhood  early  in  October,  and  on  flie 
Slst  he  made  an  unsnciiesGfdl  attack  upon  them.  Ag^n^  on  tfaie  13th  bf 
December,  he  was  reported  to  be  moving  from  Cumberlfthd  fiiver  to 
Somerset,  and  a  fight  was  said  to  be  immitt^t.  On  the  19th  oFfTanaary 
he  fulfilled  this  expectation  by  again  taking  the  initiative.  beW  he  had 
employed  the  interval  of  a  month  bet#een  plaeeS  which  are  otdy  t#^jr 
miles  apart,  I  cannot  explain ;  but  the  immediate  indiicetoent  for  the  ^ttiek 
was  that  the  enemy's  force  had  divided — oile  part  remaining  in  camp, 
whilst  the  other  m^e  a  flanking  movement.  To  seUe  lh&  et)potttin!ty 
sounds  both  bold  and  wise,  but  the  result  trai  highly  ilnfoTttthat«|  Getiersd 
Zollicofi^r  himself  was  Idlled,  hU  meti  -itbrb  drireti  back  to  their  cathp, 
audi  beii^  porsned  arid  ittiuiketl  tlitire,  fled  B^in,  ItMnllig  bthfoa  ttem 
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10  ffeld  gtiiur,  100  wa^goitB,  liSOO  honc^,  uid  a  gt-utt  quuitity  of  small 
arms  and  siorei.  0«i)u«l  Crittendeiti  next  in  ooaunand,  nlUed  tiiem  at 
-Montieello,  bat  soon  uisd«  6  fimher  rotreat,  and  the  Federals  followed 
them  Op. 

This  ilef^t  ttmounted  to  a  diiaster,  m  serioui  an  atp«ct  did  it  bear  IVom 
every  piAat  of  view.  Tke  loea  (rf  ao  mttch  materiel  was  a  serious  blow  to 
'an  anny  bo  imperibctlf  equipped.  The  lots  of  the  position  and  di8or> 
ganizatiOa  of  the  troops  exfio^  the  flank  of  their  main  line  to  be  tamed 
by  an  enemy  nntnerons  enough  to  do  bo  without  risk,  and  the  repulse  itself 
had  a  disheartening  e^ct  on  their  coaroge,  coming  as  it  did  in  the  vake 
of  the  long  fVnitless  straggle  in  Miteoati,  and  their  recent  del^at  at 
Drainesville,  in  Virginia.  I  was  near  adding  to  the  list  another  battle 
lately  fonght  in  the  co»n«r  of  Kentucky,  near  PikevUle,  a  hundred  miles 
from  Somerset,  by  which  a  Brigadier  General  Kelson  suddenly  became 
famoos.  The  Conibderates  oaptnred  and  slain  by  his  skill  were,  it  appeared, 
exactly  3,415,  including  two  generals;  and  I  should  have  liked  to  describe 
the  wonderftd  tuanaUTTe — ibr  it  was  a  wWderM  one — by  which  he  was 
reported  to  b&ve  Beoond  the  result. 

But  on  coming  to  the  newspapers  of  a  ibrtnight'e  later  date,  I  had  to 
strike  out  the  notes  I  had  toade.  "  Somebody,"  as  Mr.  Kuseell  said,  "  had 
blown  the  general's  trumpet  a  little  too  loud  and  a  little  too  long."  There 
were  *5  killed — not  400;  there  were  50  prisoners  instead  of  2,000;  and 
the  battle  was  without  a  ffianoMvre  at  all;  "but  it  was  a  glorions  victory," 
an  American  ^per  still  said,  "  and  has  rejoiced  the  hearts  of  the  nation 
and  greatly  cast  down  its  enemies."  Glorious  or  not  (and  I  should  say 
nM),  any  sUcCess  was  valuable  la  that  part  of  the  State  whilst  General 
Thomas  was  moving  from  Somerset  towards  the  Cumberland  Mountains, 
and  troops  from  CincinnAti  and  other  points  oil  the  Ohio  were  marching 
Bouthwwls  for  Bowling  Green. 

At  this  place,  the  junction  of  two  railwbys,  the  Southerners  Were  in  con- 
siderable nttmbets,  under  General  Buckner^  Fnrthtr  west  they  were 
Stronger  still ;  40;000  men  were  said  to  be  at  Columbus,  and  an  attack 
upon  Paducah  was  hinted  at,  but  there  was  no  fighting  beyond  a  leW 
Bkirmishea,  until  General  Grant's  expedition  entered  the  State. 

With  nineteen  regiments  of  inflintry,  foilr  of  cavalry,  and  seven  batteries 
of  artillery,  an  important  addition  to  the  troops  already  in  Kentucky,  General 
Gnliit  arrived  at  Paducah  on  the  15th  January,  A  flotilla  of  gunboats, 
prepare  to  steam  up  any  navigable  river,  was  ready  to  take  part  in  the 
expedition,  and  their  heavy  guns,  protected  by  plated  sides,  were  more 
numerotts  and  fkt*  more  formidable  than  the  field  artillery  of  the  force. 
Fort  Henry,  against  which  the  first  operations  were  to  be  directed,  was  an 
earthwork  on  the  river  Tennessee,  a  little  outside  the  boundary  line  of 
Kentilcky;  thrown  tap  by  the  Federals  during  the  previous  summer,  it 
had  not  strength  of  construction  to  resist  a  long  attack  from  superior 
forces,  and,  commanded  by  higher  ground  on  both  sides  of  the  river,  it 
could  only  be  regarded  as  an  usefltl  outpost,  to  be  given  up,  when  attacked, 
if  it  coald  not  be  adequately  supported.  Beiufbrcements  to  the  amount  of 
three  or  four  regiments  were  sent  thither  when  it  was  first  threatened,  but 
these  were  bare^  enough  to  guard  a  reteeat;  they  encamped  outside  and 
tetited  ^thoat  ^htibg;  ofaly  Bi^t^  nten  rondned  inside  to  fi|^t  tiie  guns. 
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which  shonld  have  had  twice  or  thrice  that  nnmber  for  tbdr  serrioe.  ^Then, 
therefore,  the  seven  gunboats  opeoed  their  fire,  they  redaced  the  place  in 
one  hour  and  ten  minntes  without  any  aid  from  General  Grant,  though  in 
doing  BO  tb^  suffered  more  than  twice  the  loss  they  inflicted  on  the 
garrison,  and  one  was  utterly  disabled.  A  general,  named  Tilgham,  and 
ttie  sixty  men,  were  taken  prisoners;  ten  heavy  guns,  ten  light  ones,  and 
seventeen  mortars  were  found  in  the  place,  and  for  what  purpose  the 
mortars  could  have  been  placed  there  I  am  at  a  loss  to  coocdve.  The 
fort  itself  was  flooded  by  the  rising  of  the  stieam,  and  had  to  be  aban- 
doned within  a  week,  a  8u£Scient  proof  of  the  badness  of  the  ate. 

In  the  meantime  General  Grant  bad  moved  aoroes  from  the  Tennessee 
to  the  Cumberland  Biver,  which  here  runs  in  a  parallel  direction  at  ten 
miles  distance.  At  Dover,  on  the  Cumberland,  the  Southerners  had 
entrenchments  of  considerable  extent,  held  by  a  considerable  body  of 
men  ;  and  they  knew  that  much  depended  on  Uie  firmness  of  their  stand 
here.  Long  before  the  fall  of  Fort  Henry,  before  even  the  expedition 
had  lett  Cairo,  a  Bichmond  paper  had  noticed  the  threatening  aspect  of 
Bnell's  formidable  force  near  Bowling  Green,  and  had  clearly  pointed  out 
the  disasters  that  might  ensue  if  this  point  were  forced.  Since  then 
Thomas  had  defeated  Zollicoffer  in  the  east  of  the  State,  Mitchell's 
division  had  advanced  to  Bowling  Green  in  the  centre,  and  thirty-flve 
regiments,  luded  by  gunboats,  were  ready  to  attack  their  stronghold  in 
the  West.  The  crisis  had  become  more  serious;  to  meet  it  they  had 
sent  for  the  general  reputed  to  be  their  most  able  commander,  Albert 
Johnson,  and  had  brought  Beauregard,  the  victor  at  Bull's  Run,  mth 
15,000  men,  from  Virginia  to  Kentncky:  ndther  of  these,  however,  were 
at  Dover  when  the  talal  day  arrived. 

The  interval  between  the  6th  February,  when  Fort  Henry  was  taken, 
and  the  15th  Febmary,  when  the  entrenched  position  at  Dover,  called 
Fort  Donnelson,  was  attacked,  was  spent  in  marching  over  the  country 
and  investing  the  place.  At  daylight  on  the  15th  the  action  was  bc^^un 
by  the  opposite  side ;  the  Southern  generals,  finding  that  they  were 
surrounded  by  the  enemy,  cnt  oS  from  supplies,  and  imperfectly  defended 
by  their  earthworks,  resolved  to  take  the  offensive,  hoping  to  obtain  at 
least  such  a  success  as  would  enable  them  to  open  a  gap  for  retreat  through 
the  investing  lines.  For  a  time  they  were  successful ;  they  drove  back 
the  right  wing  on  the  centre,  and  had  managed  to  capture  an  entire  field 
battery;  but,  whilst  so  engaged,  part  of  their  own  entrenchments  had 
been  stormed  and  won,  and  their  efibrts  to  dispossess  the  new  occupants 
were  of  no  avail.  The  loss  of  this  point,  which  commanded  the  rest  of 
the  Une,  mode  it  doubtful  whether  they  could  hold  out  one  more  day; 
but  retreat  was  agun  as  difficult  as  it  had  been  before  the  sortie,  for  the 
enemy  had  reoccupied  his  former  positions,  and  all  the  day's  labour  had 
been  thrown  away. 

A  second  council  of  war  was  therefore  held,  and  a  vejy  remarkable 
course  was  adopted.  Of  three  gemrals,  FJoyd,  the  senior,  thought  it 
useless  to  fight,  but  vowed  he  would  not  surrender;  PiDow,  the  next,  was 
in  favour  of  fighting;  Buckner,  the  third,  preferred  a  surrender  to  every 
other  course.  That  generals  in  council  should  hold  opposite  opinions  is 
not  extraordinary;  but  never,  I  ahonld  think,  has  any  dififerttice  been 
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terminated  or  reconoUed  like  this.  Geoeral  FlojA  gave  np  the  oommaDd 
to  Pillow,  oa  condition  of  being  aUowed  to  retire  with  bia  own  brigade  j 
FiUow  in  bia  turn  made  it  over  to  Buckner  on  a  siniilar  condition,  that 
his  own  personal  movements  should  be  left  uniettered;  and  Buckner, 
then  able  to  act  on  hb  own  opinion,  Burreudered  the  whole  force 
on  no  condition  at  all.     Thia  triple  tranefer  finished  the  episode  of  Fort 


The  Federals  claim  to  have  taken  13,800  prisoners,  and  a  list,  pur- 
porting to  be  official,  gives  by  name  tlie  regiments,  twenty  in  number,  to 
which  they  belonged.  General  Pillow,  however,  reckoned  the  whole  force 
at  only  12,000,  of  whom  many  were  killed  during  the  action,  and  one 
brigade  escaped.  The  discrepancy  is  large.  The  escape  of  General 
Floyd's  brigade  also  requires  explanation,  for  a  single  gunboat  of  the 
flotula  might  have  prevented  it,  and  three  or  four  thousand  men  could 
hardly  hare  been  embarked  without  being  detected  by  a  reasonably 
watchful  enemy. 

On  the  day  that  the  fate  of  Fort  Donnelson  was  settled.  Bowling  Green 
likewise  was  occupied  by  the  Federals.  That  the  division  there  should 
soon  unite  with  Grant's,  that  Nashville,  which  lies  defenceless  on  the 
Cumberland  River,  should  be  taken  without  resistance,  and  that  the 
Southerners  should  choose  some  point  in  the  less  accessible  country  on 
the  south  or  south-east  for  their  next  contest,  was  only  to  be  expected. 
The  question  was,  how  far  the  Federals  could  dispense  with  the  aid  which 
the  navigable  rivers  had  hitherto  ofiTered  them,  both  in  convenience  of 
transpoTt  and  in  power  of  artjlleiy.  At  the  time  that  I  was  writing  this, 
a  month  after  the  news  of  Fort  Donnelson's  capture  had  arrived,  the 
intelligence  from  that  part  of  the  country  had  dwindled  to  nothing,  the 
advance  was  in  abeyance ;  let  us  take  the  opportunity  uf  tracing  the 
various  expeditions  which  have  been  made  to  vulnerable  points  on  the 
Atlantic  coast. 

They  may  be  distinguished  as  Butler's,  Sherman's,  and  Bumside's. 
Butlers,  the  first,  mustering  4,000  men,  and  backed  by  men-of-war 
bearing  100  guns,  left  Fort  Monroe  on  the  26th  of  August,  and  appeared 
before  Hatteras,  or  Ocracoke  Inlet,  the  evening  of  the  27th.  This  channel, 
the  entrance  to  an  interior  sea,  was  guarded  by  two  small  forts.  To  make 
a  combined  attack  upon  them  by  land  and  sea,  the  disembarcation  i^  the 
troops  began,  but  a  heavy  sea  stopped  it,  and  the  men-of-war  opened  their 
£re  without  waiting  for  it  to  be  completed.  CoDEidering  that  the  larger 
of  these  forts  embraced  only  two-thirds  of  an  acre,  and  that  both  were 
mere  field-works,  mounting  only  17  guns  between  them,  we  need  not  be 
surprised  that  they  soon  succumbed.  The  smaller  was  evacuated  the 
first  day  of  the  attack,  the  second  capitulated  early  next  morning,  and 
700  prisoners,  with  1,000  stand  of  arms,  were  included  in  the  Burrender. 
The  casualties  in  them  amounted  to  about  fifly  killed  and  wounded ;  on 
the  other  side  there  were  none,  owing  to  the  troops  not  having  been 
engaged,  and  the  ships  having  judiciously  kept  as  far  off  as  possible. 
The  fleet  soon  departed.  The  troops  and  a  few  gunboats  remained  to 
hold  the  place,  but  nothing  occurred  of  sufficient  importance  to  be  men- 
tioned here;  the  conquest  was  barren  of  resulte;  it  did  not  stop  the 
Soutbenurs,  aa  was  intended,  from  navigating  those  inland  seas;  it  did 
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BM  kni|«  tt  ft  btoe  Ibr  itether  op^mtioM,  ttod  Its  wAp&tfoti  ttM  UUirfad 
iritb  great  tnckness  in  the  Winter  months. 

The  next  expedition,  ShennAn'i,  vas  On  s  lai^^  Bdtle.  It  was  com- 
[HMMd  of  fourteen  regiments  and  one  Add  battery;  M  «cort  was  twenty- 
KTen  men  of  war,  vith  400  gtina,  and  iU  eqtupment  included  everything 
necesaary  Ibr  ftirti^iiig  the  pc^t  at  Which  they  might  land,  Hat  point 
■tna  8  secret;  in  reality  it  was  not  fixed,  bat  was  left  for  cirountStances  to 
decide.  Port  Koyal  mu  eventoally  ehoteA,  and  die  Bhi|)e  wteigtied  anchor 
on  the  29tli  October. 

A  Mveie  fctonn  on  the  vay  protracted  the  panage,  tcsttered  the  fleet, 
tni  VTCcked  fome  of  the  transports:  AniVed  M  Fort  SOy^,  the  meant 
of  disembarking  the  regiments  were  fonnd  to  be  *3  mnch  rednc^,  that 
the  attack  on  the  foKs  at  the  harbonrls  month  was  left  to  Ae  ships  alcme. 
The  bat  which  threatened  to  prevent  the  entrance  of  the  larger  men-of- 
war  haring  been  safely  pas^  the  engagement  was  opened.  In  fbnr 
hours  both  of  the  principal  batteries  were  silenced,  and  the  Sotithemers' 
gunboats  lying  behind  them,  unable  to  render  any  efficient  help,  had  dis- 
pelled to  Seek  theit  own  safety. 

The  white  inhabitants  of  the  ndghbouring  toWn  of  BeauJbrt  fled;  the 
negroes  remained,  but  there  was  as  little  aid  to  be  got  from  the  latter  as 
there  was  TJnioil  feeling  to  be  foond  in  the  former.  The  fint  use  to  which 
Port  Royal  was  applied  was  to  send  fVom  it  those  stone-laden  ships  which 
were  to  be  souIe  at  the  entry  of  Charleston  Harbour,  to  close  it,  not  only 
for  the  present,  but  the  Alture, — to  fill  it  and  choke  it  for  evermore.  Ton 
remember;  I  dare  say,  what  indignation  was  expressed  in  Europe  at  such 
k  deed,  and  yon  may  remember  3iat,  to  turn  away  the  reproach,  the  New 
York  papers  pleaded  that  they  only  wished  to  bar  the  entrance  which 
they  conld  not  closely  blockade,  and  that  another,  in  some  respects  better; 
channel  remained  open  as  a  proof  of  their  forbeiarance. 

It  is  true  that  another  channel  did  rem^  open,  that  they  had  forborne 
to  close  it ;  but  die  Admiralty  chart  snggests  for  that  forbearance  the 
parity  which  begins  at  home.  The  bar  which  stretches  in  front  of 
bhirleston  is  crossed  by  the  maiik  channel  at  six  or  seven  miles  fkiui  the 
forts  tit  the  harbour's  month;  but  it  is  crossed  1^  tiie  other  channel  at  a 
few  hundred  yards  only  from  the  northern  fort,  and  the  deep  water 
outside  widens  like  a  fon,  so  that  obstacles  to  prevent  the  passage  of  ships 
must  be  sunk  at  that  one  point,  or  not  at  all.  Whilst,  Uierefore,  in  oae 
case  they  conld  work  their  will  in  safety,  in  the  other  they  must  approach 
under  the  point-blank  range  of  heavy  guns.  Judge  for  yourselves  hoW 
fer  this  may  have  efiected  the  safety  of  the  second  channel. 

To  return  to  Port  fioyal.  At  the  end  of  November  Tybee  bland  was 
bcoupied,  by  which  the  entrance  to  Savannah  was  commanded,  and  Port 
Pulaski  might  be  attacked  :  it  has  been  attacked,  is  still  under  att&ck, 
but  has  not  yet  (IDA  April)  fallen.  In  March,  the  activity  which 
pervaded  the  whole  war  extended  Itself  to  this  expedition,  and  two  other 
places  on  the  coast,  Brunswick  and  Femandina,  each  the  terminus  of  a 
railway,  were  likewise  seized;  here  we  must  leave  it,  that  We  may  bring 
the  narrative  of  Genetal  Bumside's  expedition  down  to  the  same  date: 

This  expedition,  starting,  like  Sherman's,,  for  an  nnknowh  destituttion, 
iiailfld  from  the  bhesaJteOkS  on  die  ilth  jaiiiiaTy,  jtist  ttt  the  tii^  Vh^ 
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GMnt^  fbn»  w»  BtlUi&lJini  ftr  tlie  inviiBlM  of  TeiihslBe6.  On  the  ISth 
it  ettteyed  Hattents  Inlet^  «tid  «n  the  7A  Febraary  ft  tmtde  m  attack  oa 
ibe  tslBitd  ctf  Rokboft^  a  ^iM  ab«ady  kaows  to  Amertoan  history  as  ^e 
plftde  whew  Ae  fi«t  disob-rtreM  sent  ottt  l^  R^eigh  were  hospitably 
entertained  by  tlie  Indtanti  and  where  thd  earliest  aettlement  vm  made  in 
t3i«  State  vhofie  capital  now  bears  hb  name.  Us  ibiand,  which 
ftoiramands  the  chMiEtel  betm«n  Albemarie  ahd  F^mtiou  SonudB,  i«  aboat 
twelve  "milet  \dag,  and  \r%e  defended  hy  8,000  men,  tix  bntteriM  mimnting 
fi»3rty-twa  guns^  and  eight  Bt«abien  cair^isg  two  gunb  each.  The 
Federals  attacked  it  by  land  and  tiea.  They  were,  as  usual,  superior  in 
auuibere,  tloA  ^e  6<^thetn^en,  u  miud,  bad  no  defbnoe*  of  aufficient 
worth  to  restot^  the  balanoe  <^  strwg^.  Their  taun  foody  ftBted  on  an 
earthwork  into  whi^  A  man  might  widk,  and  which  was  attacked  on 
diree  s!d«s  at  6nice ;  Dieb'  retreat  Waa  limited  by  ^H  extent  of  the 
lirtand,  and  the  res^  need  hirdly  be  told.  Everrtiung  wM  lost:  die  gnn- 
boatfi  !uideed  retind  to  Elizabeth  Town  Up  a  creek  on  tha  noitb  bide  of  the 
Sound,  bat  were  feUowtJd  and  destroyed  there. 

Newberb^  which  is  alfeo  within  reach  Of  the  naty,  t^,  on  the  14Ui 
Uarch,  jifter  very  aimilaT  (^eTatiOQB ;  Beanfbrt  aiid  Washington  have 
been  Uken  tttcontested.  Many,  therefore^  an  the  points  at  which  the 
Federals  have  now  effected  lodgements  in  the  rival  republic ;  I  will 
briefly  deaoribie  th«Ir  pretent  position  (94th  April).  In  W<atem  Virginia 
ttiey  oocupy  Ih*  Kanawha  VWIeyt  &nd  most  Of  the  country  w«Bt  of  the 
Alleghany  Monnb^s.  In  irorthem  VirgUiilk  they  hove  begun  to  advance 
down  the  raltey  of  kh«  Shenahd<»h  (an  advance  which  occasioned  the 
late  action  of  Winiheeter),  and  have  occupied  the  oonntry  fbr  some 
diltance  frotti  WaBhingfiob  tbWArde  Btdiniondi  IK  fhi  M  it  !i  not  defended 
by  the  enemy. 

Oh  the  eastern  side,  near  Ibrt  Monroe,  the  Khtty  nndet-  General 
M'Cltellan  (no  lOngw  commah*hg  in  Bhirf  the  wholb  of  the  fon;e«)  has 
saiely  landed  from  thl>  baat«  which  brought  !t  down  the  OhesApeake^  and 
ill  iib^nt  to  attack  ft  Ibrmidable  Sottthem  division  at  TdiktoWn.  At 
BfeAnfort  (Worth  Carolini),  Fort  Macon,  held  by  a  few  Hundred  meB,  *ill 
Jhibbbly  Boofa  faliinto  the  FedftralS'  handb,  And  Fort  t'olaski.at  Savannah; 
Biirtouhded  and  famishing,  is  said  to  hive  ft!i«ady  dfffeted  i  iurrender." 
Bntt^wlck  in  Georgia,  F^mandina  and  Jacksonville  in  Florida;  have  been 
Occupied  by  the  Pedemls.  Fort  Pickens  has  never  b^tt  taken  tna  them', 
and  a  fbrmidable  exp^tltin  of  land  and  sea  fbrced  is  engaged  in  the 
Induction  of  New  Orle&Bs.  HrtW  it  feres  ttdlh  them  we  are  not  allowed 
to  know;  ii  fortnight  hAs  passed  since  we  heard  of  their  being  in  the 
immediate  n^^hbomUbod,  And  M  entirely  !s  the  presB  in  the  power  of  the 
Government  that  silence  cannot  mean  sQccess,  whilst  it  ttiay  iinply  anything 
between  victbiy  kind  diaaBtei". 

Ta.i  up  the  MlBSifflitliili  beybrid  the  tibr^er*  bf  TennesSefe,  the  Federftli 
have  skilftiily  Captilred  the  island  abet*  NeW  Madrid,  oalied  No.  10;  and 
in  the  south  of  the  same  State;  Cloafe  to  the  point  where  the  River  Tennes- 
see enters  AltlbAiiiAi  the  greatest  bAttlfe  ever  fonght  in  America  has  jHst 
taken  jtlAce.    It  Was  only  bn  'VTedheSday  labt  that  the  detAlh  were  ptlb* 

-    *  H««ri  lA  its  iikptan  Uniili  i  ie4  ^^  tftthrti^ 
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Ushed,  and  I  need  not  enter  into  them.  The  Federal  troops  engaged  were 
a  part  of  General  Grant's  force,  mored  tlutiier  from  Dover  and  Nashville, 
supported  b^  thoee  who  had  come  tLrongb  the  middle  c^  Kentnckj  &om 
the  Ohio.  The  Sontheroers  had  been  collected  from  Pensacola  and  various 
other  points;  their  arraogeinento  seem  to  have  deserved  success,  and  I 
regret  to  see  that  among  their  killed  was  &e  general  reported  to  be  their 
most  able  commander,  Albert  Sydney  Jcdinston,  His  Icaa  will  be  a  blow 
to  their  confidence,  which  th^  can  ill  affi>rd  to  >nlfer;  and  by  his  death 
America  loses  a  good  soldier  who  might  have  raised  her  military  repa- 
tadon. 

From  Eastern  Tennessee  we  have  had  no  news  of  importance  siace 
Nashville  was  taken;  Kentooky  I  believe  to  be  exclusively  occn^ed  by 
the  Federals,  and  Missouri  to  be  generally  in  their  hands. 

If  I  have  taken  no  notice  of  the  combat  between  the  "  Uonitor "  and 
"  Merrimac"  it  is  because  the  result  has  not  influenced  the  military  progress 
of  the  war ;  its  interest  depends  on  considerations  which  would  only  distract 
your  attention  from  the  general  history ;  and  to  treat  it  as  it  ought  to  be 
treated  would  detain  me  too  long.  Already  the  nairatire  has  extended  so 
far,  that  I  have  but  little  time  to  touch  upon  the  wide  and  inviting  field 
of  review,  and  the  following  brief  remarks  are  all  that  I  oan  venture  to 
offer. 

With  immense  mannfactoring  resources,  extensive  commerce,  and  fiee- 
dom  from  public  debt,  the  Federals  had  at  the  outset  everything  that  a 
nation  could  want  Ibr  the  purposes  of  war,  except  an  army.  For  want  of 
it  their  capital  had  once  been  burnt,  but  during  the  fifty  years  which  fol- 
lowed they  encountered  no  foe  more  formidable  ibaa  Texas  and  Mexico, 
and,  &r  nom  desiring  to  change  their  military  system,  they  held  it  to  be 
the  best  that  they  could  maintain.  Their  militia  was  reckoned  at  three 
millions ;  thdr  regular  army  nmnbered  seventeen  weak  raiments,  whose 
companies,  employed  in  guu^ng  the  interior  States  against  Indian  forays, 
did  not  form  one  single  brigade  of  the  troops  sent  into  the  field.  Tt  was, 
therefore,  with  untnuned  men,  inexperlencea  ofBcers,  and  generals  snatched 
from  civil  pursuits,  that  the  Federals  talked  of  conquering  forthwith  the 
seceded  States.  K  they  had  fulfilled  one  hundredth  part  of  their  task  in 
the  time  they  named  the  world  would  have  been  amazed.  The  profes- 
sional soldier's  life  would,  indeed,  be  wasted,  and  hia  occupation  might 
well  be  gone,  if  thousands  of  men  thus  hurriedly  called  under  arms  could 
be  marched  and  manceuvred  at  will.  That  they  could  be  thus  handled 
no  disinterested  person  was  sanguine  enough  to  suppose,  but  nothing  less 
than  an  unmitigated  failure  like  Bull's  Run  would  have  convinced  the 
American  journalists  that  their  militiamen  were  not  (to  use  their  own 
words)  "  better  than  French  soldiers." 

Of  the  interior  state  of  the  Southern  army  we  have  heard  little;  but 
the  gUmpses  which  Mr.  Bossell  obtained  and  communicated  are  in  ac- 
cordance with  what  we  might  expect,  and  the  council  of  war  at  Fort 
Donnelson  bears  similar  testimony  to  its  unmilitary  condition.  From  the 
Northern  dde  the  intelligence  has  been  ample,  and  abounds  in  incidents 
which  illustrate  the  want  of  discipline ;  tbey  embrace  every  variety  of 
disorder,  from  the  careless  use  of  arms,  and  the  independence  of  sentinels 
on  duty,  to  attacks  onxifficers  and  mutinies  in  regiments.    And  it  is  not 
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surprising  that  it  should  hare  been  so;  the  private  soldiers  required  a 
judicious  rale,  firm  but  temperate  :  how  rmich  judgment  or  temperance 
was  there  amongst  the  officers  ?  What  could  be  the  atat«  of  a  regiment 
in  which  (according  to  a  New  York  paper)  the  major  was  drunk  in  his 
tent,  the  lieutenant- colonel  was  drunk  on  parade,  and  the  colonel  being 
tried  for  drunkenness,  all  at  one  and  the  same  time  ?  The  paper  may 
have  added  to  the  truth;  bat  think  how  far  the  evil  must  hare  gone  for 
such  a  tale  to  be  told.  After  the  first  three  months  there  were  many 
changes  among  the  officers,  and  another  American  paper  doubts  whether, 
6Qt  of  225  who  had  lately  left,  25  bad  quitted  their  regiments  without 
dishonour.  Such  was  the  judgment  of  tJieir  own  press,  and  I  can  set 
nothing  against  it.  Some  few  officers  there  were  who  had  gone  through 
the  military  college  at  West  Point,  and  we  may  hope  that  there  were 
many  houourable  exceptions  to  the  general  rule ;  but  the  majority  earned 
for  tnemselres,  by  ignorance  and  bad  example,  a  most  evil  reputation  in 
die  early  part  of  the  war.  When  we  think  how  much  this  must  have 
checked  the  improvement  of  the  army,  we  need  not  wonder  that  the 
main  body  did  so  little.  A  general  would  not  be  blamed  for  delaying  an 
attack  until  his  numbers  were  equal  to  the  emergency;  and  want  of  dis- 
cipline ia^  a  more  dangerous  failing,  a  more  fatal  weakness,  than  want  of 

I  can  well  understand  that  the  arms  of  the  Federals  should  be  excel- 
lent, their  mallei  of  artillery  magnificent,  and  their  appearance  on  parade 
imposing;  but  the  internal  sbite  of  an  army  is  not  to  be  learned  by  seeing 
it  march  past  at  a  review;  and  it  seems  to  me  that  so  great  a  change  as 
would  transform  the  Federal  forces  into  a  disciplined  body  must  require  a 
great  space  of  time. 

There  are  still  other  things  to  be  weighed  and  considered  before  we 
blame  either  side  for  not  showing  us  more  operations  on  a  large  scale. 
Huch  of  the  country  is  still  so  covered  with  wood  as  to  be  unsuitable  for 
great  manceavres,  and  tbe  want  of  well-made  roads  would  utterly  prevent 
long  marches,  except  in  dry  weather,  or  on  routes  where  the  railways 
could  lend  their  aid.  That  roads  should  be  few  is  only  natural,  consi- 
dering that  the  population  is  still  thin;  but  it  is  singular  that  in  America 
Uiey  have  been  outstripped  by  railways,  and  iron  tracks  are  now  the  first 
good  conununications  made  between  rising  towns.  In  Missouri,  for 
instance,  tbeie  are  720  mUes  of  railway,  whilst,  a  few  years  ago,  there 
were  only  five  macadamised  roods,  which  led  from  St.  Louis  a  few  miles 
towards  the  interior;  but  it  is  on  roads  and  not  railways  that  a  general 
must  rely  in  his  first  invasion  of  an  enemy's  country, 

As  the  coimtry  and  the  roads  influenced  the  movements,  so  would  the 
nature  of  the  contest  give  a  character  to  the  earlier  plans.  In  eveiy  civil 
wor  tliere  is  sure  to  be  one  or  more  districts  where  the  inhabitants  are 
divided  in  feeling  between  the  combatants,  and  to  establish  one  party  in  a 
superiority  is  the  object  of  the  first  expeditions  and  encounters.  Hence 
the  operations  in  Western  Virginia,  Missouri,  and  Kentucky.  Next  in 
such  cases  is  likely  to  come  an  attempt  by  the  stronger  aide  on  the  capital 
of  the  weaker,  aided,  if  possible,  by  diversions  on  scattered  points  of  his 
frontier.  From  this  gen^^  maxim,  rather  than  strategical  plan,  the  first 
advance  towards  Biohmondf  and  the  ezp«ditioiis  of  Botnside,  Sheimaiif 
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q^cL  Batle^  Ij^ye  qpn^.  Hm.  inTs^ion  of  TenJieffee  from  C«ro^  and  tbg 
simultaneous  odrance  tbrooga  Eentvuil^  from  the  Olua  Are  mpre.  nearly, 
allied  to  the  ^  of  ^v,  bi^  still  to  \fi  traced  ta  tbi;  lymfiatiluei  oE  tlie 
iohabitaii,^ 

Wh^rer^  Hia  oggaaeaiA  ro^  on  m^trgjl  giQUiKl*  the  veaker  in  arms 
aiid  n^mbe^B  oannot  it^.  tfi  be  Yo^Bted,  unless  l{ed  b;  «  auperiar  skilii 
wkicb  we  ^au  liatdly  exiject  to.  see.  Jx^  the  afier  part  mar  i;ome.  Oi  feriod^ 
when  Btreittlii  may  begin  to  n^  out  of  tbe  reaulte  o(  wewmeWt  once  oijdi 
of  reach  of  Ijie  formidable,  artillfry,  which  is  uaeo4u^ble  if  it  <;aiuiot  be 
Btonned  or  alleQcedi  ad^vity  an^  daring  may  outweigh  ijumben  — 
viudicliTe  ^erpair  may  i^omeeiwate  ttx  inferiority  of  ]pei;soDal  we^qp— ^ 
01  the  pasuve  resatanpe  of  a  uoii^  people  make  victory  froitlew  apd. 
Bubjugation  impossible. 

The  Southern  Stal£i  are,  pow  q^^roAch^  a  crisis,  which  has  only 
beea  hitheito  deferred  by  the  inajitility  of  tjie.  li^orth  to  wield  it^  weapons 
of  offence.  If  the  ^nfederacy  of  the  South  ia  not  pieparel  to  gtao^ 
it  should  not  have  been  ha^ty  tp  nam  if  it  capiat  be  parent  to  ^dure„ 
it  ahould  not  have  bee^  bold  to  strike*  I  we  so  reaaon  ^  doubt  tJiat  itS; 
qjiirit  is  tirue,  but  (ulure  events,  will  nieak  fi>r.  themselves  :  havinf[ 
explained  to  the  best  of  my  ability. those  wbich  ace  pa^t,  my  ta«k.  ia  over;. 
I  have  only  to  thank  yon  for  your  attention,  and  to  oonolude  by  wishing, 
you  a  better  g?u4e  V*  th^fiutlier  4c«iie«  c<  tb^  Amftticaa  War. 
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&[uoit-G£He^  Sm  RICHARD  AJRET,  ^.C.B.,  Qaarten^aster-Gsneial, 
in  tbs  Chair. 


THE  VALUE  OP  A  GTMNASTIC  TRAINING  TO  THE  SOLDIER. 
9y  Abchqau)  Ma.cLak«i^,  Esq. 

yn.eit  it  w«  propQ^ 
reading  »  pfp^  on  ^is  s 
{or  some  time  hesitated  U 
of  treating  a  subject  of  tl 
like  justice  in  the  com^ 
hand,  I  am  so  anxious  to 
frith  pfusable  fairness  t>e 
efficiency  of  the  soldier- 
Institution  are  of  all  mer 
the  merits  of  any  aohem< 
pressed  with  th«  importai 
evidence  of  its  value,  an 
proofs  of  th«  power  of  ti 
accomplish  the  object  di 
and  have  endeavoured 
time  would  admit,  oq  ib 
me  your  indulgence,  in 
in  any  attempt  to  treat  a 
space  of  time. 

But  before  dgiqg  ao,  before  bringing  to  jaui  notice  any  proofs  of  the 
value  of  the  eyetem,  be&re  attempting  to  ^ow  the  advantages  which  one 
fonn  of  p:eroise  possesses  over  another,  J  would  ask  your  attention  to 
some  remarks,  perhaps  not  very  easy  to  follow,  on  account  of  the  brevity 
irith  which  it  has  been  neoeeiary  to  treat  them,  on  the  nature  of  exercise; 
J  mean  exercise  in  its  abstract  pense,  whetb^  taken  for  amusement, 
recreation,  or  with  the  avowed  purpose  of  obtaining  from  it,  what  it  is 
foond  by  experience  to  give — strengUi ;  in  short,  I  will  endeavour  to  show 
what  exercise  is,  what  it  does,  and  how  it  does  it. 

Exercise  may  be  briefly  defined  as  mosoular  movement.  Muscular, 
because  all  movements  of  ue  body  are  exeouted  by  the  muscles.  It  is  by 
the  action  tk  the  masoUs,  sepanrtely  or  in  concert,  that  our  eveiy  movv- 
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ment,  great  or  small,  from  the  lifting  of  a  finger  to  tiie  most  powerful 
effort  of  which  the  human  body  is  capable,  is  performed;  the  power  of 
executing  such  movements  being  always  in  proportion  to  the  contractility, 
or,  in  o^er  words,  to  the  strength,  of  the  muscles  employed,  evidenced 
externally  by  their  deveJopment. 

Now,  it  is  an  unerring  natural  law,  that  wherever  the  blood,  which  is 
the  source  of  nourishment  to  the  entire  body,  is  circulated  in  the  most 
abundant  quantity,  there  will  be  the  greatest  development ;  and,  by  an 
equally  unerring  law,  the  quantity  of  blood  circulating  through  each  part 
is  cbiefiy  regulated  by  its  exerciae.  Will  you  allow  me  to  repeat  thw 
passage,  it  is  so  vety  important  ?  "  Wherever  the  blood,  which  is  the 
source  of  nourishment  to  the  entire  body,  is  circulated  in  the  most 
abundant  quantity,  there  will  be  the  greatest  development — and  the 
quantity  of  blood  circulating  through  each  part  is  chiefly  regulated  by  ila 
exercise."  In  other  words,  the  development  of  the  body,  or  of  any  part 
of  the  body,  will  be  in  relation  to  its  activity,  because  the  circulation  of 
the  blood  in  that  part  is  in  relation  to  its  activity.  The  results  of  this  law 
are  familiar  to  ua  all  in  the  fact  that  every  one  of  the  four  hundred  volun- 
tary muscles  of  the  human  body  will  develope,  will  increase  in  size, 
strength,  and  dexterity,  exactly  in  proportion  as  it  is  called  into  action. 
Whatever  muscles  of  the  body  are  called  most  frequently  into  action, 
whatever  muscles  of  the  body  are  moat  frequently  exercised,  will  be  found 
to  be  proportionatoly  the  laigeat,  the  strongest,  and  the  most  dexterous. 
For  the  present  purpose  we  will  view  this  aa  the  first  object  of  exerciae — 
to  increaae  the  power  and  dexterity  of  the  voluntary  muscles  of  the  body. 

But  in  addition  to  these  muscles  which  perform  the  various  movements 
which  we  desire,  and  which  are  placed  for  the  most  part  on  the  external 
surface  of  the  body,  forming  the  walls  of  the  upper  and  lower  cavities  of 
the  trunk,  and  constituting  the  principal  bulk  of  the  limbs,  there  is  another 
class,  small  in  number,  and  for  the  most  part  contained  within  the  cavities 
of  the  body,  over  which  we  can  exercise  little  or  no  control — muscles 
chiefly  employed  in  the  processes  of  digestion,  circulation,  and  respiration, 
and  c^ed  involuntary  muaclea.  As  I  have  said,  and  as  their  name  im- 
pKes,  over  these  we  can  exercise  no  control,  but  they  are  equaUy  susceptible 
with  the  voluntary  muscles  of  improvement  by  exercise.  Eor,  altboi^h 
the  movements  constituting  the  exercise  are  performed  by  the  voluntaty 
moscles,  the  impetus  given  to  the  circulation  in  these  parts  ia  shared  in  a 
greater  or  a  less  degree  by  the  rest  of  the  body.  We  are  all  familiar  with 
the  increased  warmth  and  pleasurable  energy  felt  during  and  for  some 
time  after  exercise,  where  it  has  not  been  too  violent  or  too  long  pro- 
tracted; this  ia  caused  by  the  greater  rapidity  with  which  the  blood  is 
circulating  throughout  the  body;  and  the  involuntary  muscles  are  also 
stimulated  by  it  to  activity,  evidenced  by  the  increased  and  energetic 
beating  of  the  heart  and  quickened  and  more  powerful  respiration.  So 
that,  although  the  exercise  be  executed  by  the  action  of  the  voluntary 
muscles  alone,  yet  the  health  and  vigour  and  capacity  of  every  organ  of 
the  entire  body  will  be  with  them  proportionately  increased.  And  thus 
we  may  view  as  accomplished  the  second  object  of  exercise— to  strengthen 
and  develope  the  all-important  organs  on  which  not  health  only,  but  life 
itself,  depends. 
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'But  there  is  another  advantage  of  the  greatest  importance  accomplished 
by  exercise — accomplished  by  the  energetic  action  of  the  voluntary 
muscles — I  mean  the  effect  of  exercise  on  the  condition  of  the  blood  ileelf, 
from  which,  as  I  have  said,  the  whole  body  receives  its  nourishment.  In 
every  breath  we  breathe,  whether  asleep  or  awake,  in  sickness  or  in 
health,  a  double  process  ia  performed  within  our  lungs — a  double  process 
acting  directly  on  the  blood  at  the  moment  of  its  pass^e  through  them. 
First,  the  blood  which,  as  I  may  say,  has  made  the  circuit  of  the  body, 
having  parted  with  its  nouriehing  and  revivifying  properties  during  the 
first  half  of  its  journey,  and  returned  loaded  with  the  waste  and  effete 
particles  which  it  haa  received  on  its  backward  course,  meets  with  the 
air  inspired,  and  to  this  air  it  imparts,  to  this  air  it  resigns,  by  this  air  it 
ia  relieved  of,  the  load  of  waste  material,  principally  in  the  form  of  car- 
bonic acid  gas,  a  gas  which  ia  itself  a  deadly  poison,  and  the  accumula- 
tion of  which  in  the  blood  ia  productire  of  innumerable  evils.  This  ia 
one  part  of  the  process  which  takes  place  in  the  lungs  during  the  act  of 
breathing,  namely,  the  setting  free  from  the  blood  of  the  impurities  with 
which  it  is  charged;  the  second  part  ia  the  absorption  from  the  newly 
inspired  air  of  a  relative  quantity  of  oxygen,  which  is  as  valuable,  as 
necessary  to  life,  as  the  carbonic  acid  is  inimical  to  it.  Now,  as  every  one 
is  avrare,  the  direct  and  immediate  effect  of  exercise  is  to  quicken  respira- 
tion, and  not  only  to  quicken  it,  that  is,  lo  make  the  separate  inspirations 
and  expirations  follow  each  other  with  greater  rapidity,  but  to  make 
each  separate  breath  of  air  larger  in  quantity.  What  is  the  direct  effect 
of  this  accelerated  speed  and  increased  volume  of  the  air  respired? 
Ite  blood  ia  more  perfectly  aerated,  is  more  abundantly  supplied  with 
oxygen,  more  freely  and  effectually  relieved  of  ita  carbonic  acid.  And 
more  than  this.  The  hii^a  are  but  one  of  aeveral  organs  whose 
office  is  to  relieve  the  blood  of  all  matters  which  might  prove  injurious  to 
the  health  of  the  body,  and  these  organs  are  all  equally  stimulated  to  in- 
creased activity  by  exercise,  and  receive  from  it  equal  permanent  benefit. 

At  what  point  have  we  now  arrived  ?  First,  we  have  seen  that  the 
development  of  the  muscular  system  depends  upon  exercise.  Secondly, 
that  the  health  and  strength  of  the  vital  organa  also  depend  upon  exercise. 
Thirdly,  that  the  purity  and  nutritive  condition  of  the  blood,  from  which 
the  whole  body  is  nourished,  also  depend  upon  exercise;  and  that  these 
various  processes  all  tend  to  produce  the  same  results,  namely,  the  health 
and  strength  of  the  body. 

I  have  said  that  development  is  in  relation  to  activity,  and  that  strength 
ia,  cceteris  paribus,  in  relation  to  development,  and  this  is  the  key  to  all 
physical  improvement.  We  have  but  to  ascertain  what  part  of  the  body 
ia  the  weakest,  and  by  giving  it  suitable  exercise  we  can  strengthen  it. 
We  have  but  to  ascertain  what  part  of  the  body  has  received  the  smallest 
share  of  employment,  and  consequently  the  least  nourishment,  and  con- 
sequently again  has  attained  the  smallest  development,  and  instant  means  can 
be  taken  to  remedy  the  evil,  to  increase  its  size  and  capacity,  to  improve 
its  confoi-mation,  and  place  it  on  an  equality  with  the  rest  of  the  body. 

These  being  the  sure  results  of  exercise,  it  becomes  a  matter  of  the 
gravest  importance  to  consider  what  forms  of  exercise  are  in  themselves 
the  most  valuable.    It  is  here,  therefore,  that  I  would  now  desire  to  direct 
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yo;ii'  atfeution  to  the  distinction  butween  purely  recreative  exercise  and 
systematised  exercise  or  gymnastics;  I  mean,  between  exeroifie  which  is 
taken  for  the  amiuement,  the  interest,  the  pleasure,  which  sOtne  game, 
sport,  or  pastime  affords,  and  that  which  is  taken  foi  the  sole  purpose  of 
the  training  and  strength  which  it  gives.  Now,  although  recreative 
exercises  do  undoubtedly  give  strength  also — health  and  strejigth  to  both 
iiiiiid  aad  body — and  earnestly  as  I  would  recommend  that  tiey  should 
have  every  facility  provided  for  their  practice,  and  should  be  encouraged 
by  every  available  means  and  every  suggestive  expedient — still  it  must 
never  be  forgotten  that  not  one  of  these  has  for  its  object  to  develope  the 
body,  to  give  to  it,  or  to  any  part  of  it,  health  and  strength.  So  far  from 
the  weakest  parts  of  the  body  receiving  special  culture  on  account  of  their 
weakness  in  recreative  esetcises,  it  is  just  the  contrary;  the  parts  of  the 
body  chosen  to  execute  the  movements  of  the  game  are  those  which  can 
do  them  best,  those  in  fact  which  are  already  the  strongest  and  most 
dexterous.  Kot  one  of  them  is  sufficient  to  accomplish  the  perfect 
development  of  the  body,  to  bring  it  to  that  point  of  strength,  dexterity, 
and  power  of  endurance  to  which  it  is  capable  of  attaining;  and  to 
expect  this  irom  them,  is  to  expect  what  they  were  never  designed  to  give. 
To  accompUsh  this  requires  exercise  of  another  kind — exercise  prepared 
upon  a  clear  comprehension  of  what  is  rec[uired,  and  how  the  thing 
requii-ed  is  to  he  obtained.  It  must  be  exercise  for  its  own  sake,  exercise 
for  the  distinct  purpose  of  the  culture  of  the  body.  And  this  is  the  place 
claimed  by  gymnastics,  these  are  the  objects  which  they  can  accomplish. 
While  I  claim  for  their  practice,  if  the  gymnasium  be  in  the  bands  of  a 
competent  superintendent  and  his  instructors  be  properly  qualified  men, 
as  high  and  as  inteOigent  an  interest,  as  great  amusement  and  pleasure,  as 
in  any  purely  recreative  exercise,  the  attainment  of  bodily  health  and 
strength  is  the  one  thing  aimed  at.  I  claim  for  the  system  that  I  advocate, 
that,  no  matter  what  may  be  the  state  of  a  man's  health  at  the  time  he 
begins  his  work,  if  he  be  as  weak  as  a  child  in  the  nurse's  arms,  or  the 
most  powerful  athlete  in  his  regiment,  the  exercises  of  the  gymnasium 
can  he  regulated  to  his  power — can  enable  the  weak  to  begin  without 
danger,  without  disappointment,  without  any  risk  of  failure  that  could 
wound  his  amour  propre,  or  lower  him  in  the  eyes  of  his  comrades,  but, 
on  the  contrary,  will  afford  him  a  fair  starting-point  fiom  which  he  can 
dmly,  hourly,  lesson  by  lesson,  add  to  his  little  store  of  strength,  until  he 
stands  abreast  with  his  fellows.  And  to  the  powerful  man  it  affords  the 
opportunity  of  showing  his  strength,  of  sustaining  his  strength,  of  pre- 
serving it  intact,  serviceable  and  disposable  at  any  moment  for  the 
exigencies  of  his  profession, 

I  arrive  now  at  the  important  question,  that  question  to  which  all  the 
foregoing  is  but  inti'oductory,  Does  this  apply  to  the  position  of  the 
soldier  ?  To  put  it  more  directly.  Do  the  duties  of  the  soldier  yield  that 
abundant  physical  employment  which  ensures  the  full  development  of 
his  bodily  powers  1  and  do  the  exigencies  of  his  profession  require  or 
render  vijuable  the  possession  of  great  physical  resources  ? 

It  will  be  conceded  that  the  men  who  fill  the  ranks  of  our  army;  are 
drawn  from  almost  every  species  of  trade,  occupation,  and  calling,  and: 
embrace  alnuwt  every  grade  of  pbygioal  power; — missive,  powvlul  meQ. 
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from  the  farm,  the  quarry,  the  forge,  the  lynrchouae  aDd  the  wharf,  and 
alight,  half-formed,  half-fed  yotiths  from  the  factory,  the  shop  counter,  the 
deskj  and  from  the  innumerable  pett^  trades  in  which  men  find  employ- 
ment in  cloaely  popiilated  districts.  I  believe  it  may  be  roundly  suted 
that  every  occupation  followed  in  this  country  is  represented  in  tiie  army; 
and,  Gentlemen,  if  what  I  have  stated  regarding  exercise  and  its  results  be 
con-eot — and  it  is  founded  on  the  oiear  and  accepted  laws  which  goTem 
our  growth  and  development — to  state  that  every  form  of  occupalion  ia 
this  country  is  represented  in  the  army,  is  virtually  to  state  that  every 
form  of  growth  and  development  ia  represented  there  also.  (I  mean  of 
course  within  those  limitations  observed  in  the  enlistment  of  recruits  and 
eubseqnent  medical  examinations).  Now,  most  of  the  occupations  in 
.which  artisans  and  labourers  are  engaged  give  powerful  and  active 
employment  to  certain  parts  of  the  body,  the  other  parts  receiving  com- 
paratively little  ;  and  the  inevitable  result  of  this  unequal  employment  is 
unequal  development,  because  power  is  in  relation  to  activity.  The  parts 
that  have  been  actively  employed  will  be  shapely  and  strong;  the  inactive, 
neglected  parts  will  be  weak  and  stunted.  And  this  will  be  evident  to 
eVery  eye  that  knows  what  proportions  to  look  for;  the  nature  of  the 
employment  leaves  its  mark  upon  the  man  for  good  or  for  evil — a  sign,  a 
seal  in  witness  of  his  strength  and  beauty,  or  a  brand  denoting  his 
weakness  and  deformity — fashions  him,  moulds  him  for  shapeicssness  or 
distortion  so  unerringly,  that  to  the  experienced  eye  the  nature  of  the  craft 
or  calling  is  instantly  revealed ;  or,  the  occupation  being  known,  you 
may  tetl  before  looking  at  the  man  the  condition  and  the  direction  of  his 
developnient. 

This  is  the  material  out  of  which  the  soldier  is  to  he  formed;  rather, 
let  me  say,  these  are  the  men  to  whom  is  to  be  taught  the  profession  of 
arms,  than  which  there  is  none  move  noble;  there  can  be  none  so  noble, 
since  in  the  keeping  of  the  soldier,  confided  to  iiis  care,  entrusted  to  his 
guardianship,  are  the  prosperity,  the  safety,  the  honour  of  the  country. 

In  men  drawn  from  so  wide  a  field  will  be  found  every  gradation  of 
physical  strength,  the  strongest  and  the  weakest.  To  take  the  two  ex- 
tremes for  illustration,  and  to  begin  \vith  the  man  of  large  stature  and 
powerful  frame ;  how  has  he  acquired  his  powerful  irame?  Chiefly  by 
energetic  and  poweriul  exercise.  Other  things  may  have  contritmted, 
indeed  must  have  contributed,  such  as  abundant  diet,  and  probably  fresh 
air;  but  neither  of  these,  nor  both  of  these,  nor  allthe  other  agents  of  health 
put  t<^ether,  will  give  muscular  power  without  muscular  employment. 
Now  remove  such  a  man  suddenly  from  his  employment,  take  him  to  the 
dep6l  to  be  straightened  and  taught  to  march  with  his  bead  upright,  hia 
arms  close  in  by  hia  sides,  and  the  trunk  of  hia  body  held  erect  and  motion- 
less aa  a  pillar,  and  what  are  you  doing?  That  which  is  suitable  and 
necessary  to  enable  the  man  to  take  his  place  in  the  ranks  as  a  soldier,  but 
nothing  whatever  to  sustain,  far  less  augment,  his  bodily  enei^es.  The 
constrained  position,  the  restricted  and  closely  localized  movemCTila  of 
parade  and  drill,  all  deny  to  the  trunk  of  the  body  and  the  upper  limbs 
any  exercise  whatever,  any  share  whatever  of  that  which  has  given  them 
Hie  strength  which  they  possess,  for  a  continuation  of  which  they  are 
pining,  without  which  they  must  drtindle  to  the  lose  of  their  shape  and  size 
t2 
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and  power,  and  tlie  still  more  important  lose  to  other  parts  of  the  body,  de- 
pending for  their  health  and  activity  upon  the  health  and  activity  of  thtise. 

But  there  is  another  condition  of  large  stature  and  rapid  growth  which  I 
would  desire  to  instance ;  I  mean  the  man  of  large  frame  with  little  strength, 
the  results  usually  of  a  strong  and  unsuhduable  germ  of  growth  in  the 
individual,  trhich,  with  adequate  diet  and  suitable  and  abundant  exercise, 
produces  those  splendid  specimens  of  men  whom  we  are  fain  to  view  as  the 
type  of  our  race,  but  who,  with  an  inadequate  or  irregular  supply  of  these 
ngenta  during  the  period  of  their  upward  growth,  attain  the  bulk  of  frame, 
but  miss  the  soundness  of  constitution  and  the  physical  ener^es  which 
should  accompany  it.  There  are  many  of  these  men  in  the  army — theie 
must  ever  be  many  of  these  men  in  the  army.  We  have  only  to  think  for 
a  moment  of  the  insufficiency  of  diet  alone,  insufficiency  in  quantity  and 
quality,  at  a  time  when  abundance  was  a  necessity  to  either  present  or 
prospective  health  or  strength,  to  know  that  we  have  got  the  shell  of  the 
man  only.  Soimd,  strong,  or  lasting,  he  cannot  be,  because  in  him  we 
have  distributed  over  a  large  surface  that  which  is  only  adequate  for  a 
small  one.  la  it  possible  yet  to  restore  htm  to  the  place  he  was  designed 
to  occupy,  designed  by  the  incontrovertible  evidence  of  his  stature,  attained 
in  spite  of  his  deprivations  7  Is  it  possible  to  give  him  that  soundness  of 
constitution,  energy  of  muscle,  elasticity  of  action,  and  symmetry  of  form 
which  were  his  by  birthright  ?  Not  possible — not  possible  to  give,  after 
growth  is  completed,  that  which  should  have  regulated  growth  itself, 
beginning  with  its  beginning,  adding  to,  proportioning,  consolidating,  and 
sustaining  every  cell  of  every  fibre  or  tissue,  as  it  was  added  to  the  frame  : 
but  still  possible,  still  feasible,  still  a  certainty,  yet  to  recover  a  valuable 
portion  of  the  health  and  strength,  activity  and  energy  of  which  he  has 
been  deprived  ;  still  possible  to  double  his  material  well-being  as  a  man, 
to  double  liis  serviceability  as  a  soldier.  At  once,  the  first  day  he  is  re- 
cognised in  the  dep6t  as  an  embryo  soldier,  take  him  to  the  gymnasium, 
prepared,  fitted,  built  for  his  reception  and  use;  place  him  imder  the  care 
of  instructors,  taught  to  administer  exercise  on  a  clearly  defined  and  com- 
prehensive system,  a  system  calculated  to  meet  the  requirements  of  every 
learner,  weak  or  strong,  to  meet  the  requirements  of  the  whole  frame  of 
every  learner,  and  to  give  to  the  whole  frame  suitable  and  uniform  and 
adequate  employment.  Do  this,  and  you  will  create  within  him  a  new 
growth,  a  new  life ;  a  growth  for  the  rectification  of  ali  that  is  wrong,  and 
strengthening  of  all  that  is  weak ;  a  Ufe  within  each  separate  cell,  straining 
for  the  recovery  of  that  which  has  been  neglected  since  his  birth. 

Lrt  us  take  another  instance.  The  youth  who  has  everything  to  gain — 
slight  and  slim,  under-sized  and  under-fed,  who  can  scarcely  be  reckoned 
the  raw  material  out  of  which  a  soldier  is  to  be  made,  but  who  from  his 
youth,  and  fi'om  that  strong  germ  of  physical  power  which  I  have  learned 
to  look  upon  as  inherent  in  the  frame  of  every  Englishman,  is  awaiting 
but  the  stimulating,  quickening,  life-giving  properties  of  judiciously  re- 
gulated exercise  to  swell  and  expand  into  healthy,  vigorous  existence. 
What  doi'S  such  a  youth  gain  in  drill  and  parade  for  the  development  of 
his  latent  resources  ?  He  is  not  twenty  yet;  capable  of  receiving  vast 
additions  to  his  physical  powers.  This  is  the  case  with  Oxford  men,  who 
from  their  childhood  have  been  living  in  that  state  of  mental  and  physical 
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employment  most  favourable  and  most  directly  conducive  to  timely  da- 
Telopment.  They  seldom  attain  to  their  full  bodily  powers  before  their 
twenty'third  year.  But  the  youth  of  the  nature  I  am  instancing  will  be 
found  to  be  greatly  in  arrears  at  all  points.  What  is  there  ia  hia  profeB- 
sionatdudea  to  supply  the  want  7  Sis  littk,  so  very  little,  in  comparison 
with  his  great  requirements  and  almost  unlimited  capacity  for  improve- 
ment; and  that  little  so  partially  and  so  unequally  administered,  that  even 
it«  value  is  reduced.  For  observe,  he  cannot  attend  a  parade,  walk  to  a 
rifle-range,  cross  a  barrack>yard,  or  ascend  a  barrack-square,  without 
giving  employment  to  the  muscles  of  his  lower  limbs,  althougii  such  em- 
ployment be  altogether  inadequate  to  produce  their  full  development;  but 
it  is  abundant  in  comparison  to  what  the  upper  limbs  and  trunk  receive. 
These  must  languish,  these  must  remain  relatively  feuble,  because  they 
are  kept  without  employment,  and  power  is  in  relation  to  activity. 

It  is  this  inadequacy,  this  partiality  of  exercise  employed  without 
reference  to  this  law,  which  render  gymnastics  or  systematised  exer- 
cise so  valuable,  for  by  it  only  can  employment,  suitable  in  nature, 
degree,  and  durttion,  for  every  part  of  the  body,  be  provided—- 
and,  while  the  comprehension  of  this  law  teaches  us  how  to  look  for 
partial  developments,  and  defective  and  imperfect  growth,  it  has  but  to  be 
ascertained  what  these  local  wants  are,  what  paits  of  the  body  are  re- 
latively weaker  than  the  remainder,  and  such  employment  can  be  fur- 
nished as  will  raise  any  such  part  to  the  rank  of  the  rest  of  the  body  in 
strength  and  ia  serviceability.  And,  where  the  entire  body  is  below  the 
point  of  power  lo  which  it  should  have  attained,  suitable  employment  can 
be  furnished  for  every  part,  for  the  whole  collectively — employment  that 
can  be  increased  and  intensified  with  the  advancing  capacity  of  the  learner. 
And  it  must  never  be  forgotten  that  in  developing  a  limb  to  its  full  power 
and  perfect  conformation  we  do  that,  and,  except  indirectly,  we  do  nothing 
more ;  whereas  a  glance  at  the  trunk  of  the  body  will  show  that  in  developing 
the  parts  of  which  it  is  composed,  I  might  almost  say  constructed,  so 
numerous  are  its  parts,  and  so  complex  is  their  arrangement,  we  do  that 
and  ft  great  deal  more.  We  not  only  develope  to  their  normal  shape,  size, 
and  capacity  the  important  muscles  of  the  trunk,  but  at  the  same  time, 
and  by  the  same  process,  we  bring  to  its  perfect  shape  and  size  the  frame- 
work which  encases  aud  protects  those  vital  organs,  whose  health  and 
furkctional  power  we  have  seen  to  be  all  important.  The  health  of  these 
organs,  and  their  power  of  performing  their  functions  with  due  complete- 
ness, are  essentially  dependent  upon  their  perfect  freedom;  and  this  free- 
dom they  cannot  have,  if  confined  and  restricted  by  the  narrowness,  or 
other  deviation  from  the  natural  shape  and  size,  of  this  enclosing  frame- 
work ;  they  cannot  attain  to  their  full  size  and  power  if  thus  fettered,  and 
no  activity  on  their  part  can  do  other  than  aggravate  the  evil  of  their  con- 
finement. In  thus  providing,  therefore,  for  their  freedom  in  functional 
ac^vi^  by  the  expansion  of  the  chamber  in  which  they  lie,  we  directly 
aid  in  their  development,  directly  increase  their  power. 

But  can  I  prove,  can  I  adduce  any  evidence,  that  the  system  of  bodily 
training  which  I  advocate  would  meet  the  end  desired,  would  adjust  and 
K^;ulat>e  and  place  under  his  control  the  entire  available  resources  of  the 
strong,  would  sustain  and  add  to  hie  strength  and  increase  his  professional 
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sorviceability — that  it  would  take  up  the  coraparatirely  uuformed,  un- 
developed, and  altogether  negative,  frama  of  tha  young  recruitj  and  culti- 
vate hioi  into  an  energetic,  active,  »nd  strong  man?  I  have  no  hesitation 
whatever  in  aaying  that  it  will  do  both  of  these,  and  I  believe  I  can  give 
iufficient  evidenoe  that  I  do  not  over- estimate  Us  power. 

Many  yeara  ago  I  instituted  in  my  gymnasium  at  Oxford  a  series  of 
mcasurementfi,  by  which  I  could  ascertain  the  state  of  the  development  of 
all  pupils  at  the  commenoemeut  of  their  instruction,  and,  these  mea- 
surenieuta  beiog  repeated  at  given  intervals,  I  could  know  the  rate  of 
their  advancement.  The  revelations  made  by  this  system  of  periodic 
measurements  have  been  such,  as  to  sustain  me  in  devoting  my  entire 
energies  to  the  completion  and  extension  of  my  system  of  exercise.  I  find 
that  to  all,  child  or  adult,  weak  or  strong,  it  gives  an  impulse,  a  momentum 
to  the  development  of  his  resources,  which  nothing  dse  can  give; — and 
which  nothing  can  take  away,  because  it  is  not  a  thing  acquired,  a  mere 
mental  or  physical  acquisition;  it  is  the  man  altered,  ^e  man  improved, 
the  man  brought  nearer  to  the  state  he  was  designed  to  hold  by  the  nature 
of  his  organization.* 

But  the  question  will  naturally  present  itself.  Would  the  same  results  be 
obtained  from  a  similar  system  of  bodily  exercise  by  the  men  who  fill  the 
ranks  of  our  Army  as  by  the  youths  passing  through  our  Universities?  I 
think  the  statements  which  I  have  now  to  moke,  will  satis&ctorily  answer 
this  question. 

The  first  detachment  of  non-commissioned  officers,  twelve  in  number, 
sent  to  mc  to  qualify  as  instructors,  were  selected  from  all  branches  of  the 
service.  They  ranged  between  nineteen  and  twenty-nine  years  of  age-^ 
between  five  &et  five  inches  and  six  feet  in  height— between  nine  stone 
two  pounds  and  twelve  stone  sis  pounds  in  weight— and  had  seen  from 
two  to  twelve  years  of  service.  I  confess  I  felt  greatly  discomfited  at  the 
appearance  of  this  detachment,  so  difierent  in  every  physical  attribute; 
I  perceived  the  difficulty,  the  very  gi'eat  diffiouity,  of  working  them  in  the 
same  squad  at  the  same  exercises,  and  the  unfitness  of  some  of  them  for  a 
duty  BO  special  as  the  introduction  of  a  new  system  of  bodily  training  into 
the  army — a  system  in  which  I  have  found  it  necessary  to  lay  down  as  an 
absolute  rule,  that  evejy  exercise  in  every  lesson  shall  be  executed  In  its 
perfect  foim  by  the  instruotor,  previous  to  the  attempt  of  the  learner; 
knowing  from  experience  how  important  is  example  in  the  acquisition  of 
ail  physical  movements,  and  how  widely  the  exercises  might  miss  of  their 
object  if  unworthily  represented  by  an  inferior  instructor.  But  I  also 
saw,  that  the  detachment  presented  perhaps  as  fair  a  sample  of  the  Army 
as  it  was  possible  to  obtain  in  the  same  number  of  men,  and  that  if  I 
closely  observed  the  results  of  the  system  upoD  these  men,  the  weak  and 
the  strong,  tha  short  and  the  tall,  the  robust  and  the  delicate,  I  iboold  be 
furnished  with  a  fair  idea  of  what  would  be  the  resulta  of  the  system  upon 
the  Army  at  large. 

I  therefore  received  the  detachment  just  as  it  stood,  and,  following  my 
method  of  periodic  measnrements,  1  carefully  ascertained  and  registered 

'  A.  Teir  oftheae  retulti  I  liave  tnadekDown  In  B  paper  read  bf  me  at  the  meetinf  of 
tlie  Britieli  Aseociation  at  Oxford  two  yeirs  ua,  and  nnc*  pabllahed  fn  "  MacmiUan'S 
Magiduc,'   Not,  1S60.— A.  M. 
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the  developments  of  eaob  at  the  commencement  of  his  couTee  of  instruc* 
tion,  and  at  certain  interrah  throughout  its  progress.  A  tabular  state- 
ment* of  these  measurements  will  appear,  I  beliere,  in  the  forthcoming  blue 
book,  as  they  were  forniBhcd  by  me  to  Dr.  Logan,  the  Inspector-Geneva! 
of  Hospitals,  with  whom  I  have  had  the  pleasure  to  be  associated  on  tho 
Committee  appointed  to  consider  the  question  of  the  introduction  of  these 
exercises  into  the  Array;  but  I  may  here  mention  that  the  effects  were 
beyond  my  most  sanguine  hopes,  and  eipial  to  any  precedent  among  the 
youths  in  those  higher  positions  of  life  among  whom  my  observations  had 
been  hitherto  chiefly  made.  The  muscular  additions  to  the  arms  and 
shoulders  and  the  expansion  of  the  chest  were  so  great  as  to  have  abso- 
lutely a  ludicrous  and  embarrassing  result,  for  before  the  fourth  month 
several  of  the  men  could  not  get  into  their  uniforms,  jackets  and  tunics, 
without  assistance,  and  when  they  had  got  them  on  they  could  not  get 
them  to  meet  down  the  middle  by  a  hand's  breadth.  In  a  month  more 
they  could  not  get  into  them  at  all,  and  new  clothing  had  to  be  procured, 
pending  the  arrival  of  which  the  men  had  to  go  to  and  from  the  gymnasium 
in  their  great  coats.  One  of  these  men  h»l  gained  five  inches  in  actual 
girth  of  chest. 

Now,  who  shall  tell  the  value  of  these  five  inches  of  chest — five  inches 
of  additional  space  for  the  heart  and  lungs  to  work  in?  There  is  no  com- 
puting its  value,  no  power  of  computing  it  at  all;  and,  before  such  an 
addition  as  this  could  be  made  to  this  part  of  the  body,  the  whole  frame 
must  have  received  a  proportionate  gain.  For  the  exercises  of  the  system 
are  addressed  to  the  whole  body,  and  to  the  whole  body  equally,  and 
before  this  addition  could  be  made  to  the  chest  every  spot  and  point  of  the 
frame  that  you  could  touch  with  the  tip  of  your  finger  must  be  improved 
also;  every  organ  within  the  body  must  be  proportionately  strengthened. 

But  I  tried  another  method  of  recording  the  results  of  the  exercises.  I 
had  these  men  photographed  naked  to  the  waist  shortly  aftej  the  beginning 
of  the  course  and  again  at  its  close;  and  the  change  in  all,  even  m  these 
small  portraits,  is  very  distinct,  and  most  notably  so  in  the  youngest,  a 
youth  of  nineteen,  and,  as  I  had  anticipated  in  him,  not  merely  in  the 
acquisition  of  muscle,  but  in  a  readjustment  and  expansion  of  the  osseous 
framework  upon  which  the  muscles  are  distributed. 

But  there  was  one  change — the  greatest  of  all,  and  to  which  all  other 
changes  are  but  means  to  an  end,  are  but  evidences  more  or  less  distmct 
that  this  end  has  been  accomplished — a  change  which  I  could  not  record, 
which  can  never  be  recorded,  but  which  was  to  me,  and  to  all  who  had 
ever  seen  the  men,  most  impressively  evident — and  that  was  the  change  in 
bodily  activity,  dexterity,  presence  of  mind,  and  endurance  of  fatigue; 
a  change,  gentlemen,  a  hundredfold  more  impressive  than  anything  the  tape 
measure  or  the  weighing  chair  can  ever  reveal. 

The  results  upon  the  second  detachment  of  instructors  whom  I  am  now 
qualifying  are  equally  satisfactory,  but  more  uniform,  the  men  having  been 
more  specially  selected. 

Up  to  this  point,  gentlemen,  I  have  spoken  but  of  the  beneficial  results 
of  exercise  as  affecting  the  man,  without  special  reference  to  his  profes- 

•  See  t«bl8  In  AppenilU.— Ed. 
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■ional  (lutiea  as  a  Eoldier;  and  I  hRve  done  so  purposely,  because  yon  will 
in  a  moment  see  that  the  power  of  the  man  and  the  serviceability  of  the 
soldier  ore  inseparable  conditions.  Our  embodied  idea  of  energy,  activity, 
and  strength  ia  the  soldier,  these  qualities  trained  to,  made  subservient  to, 
the  exigencies  of  his  profession  ;  and  these  qualities  are  the  inevitable 
results,  the  incontrovertible  results,  of  that  system  of  bodily  training 
which  I  advocate,  because  the  system  itself  is  based  upon,  and  all  its 
directions  are  in  accordance  witii,  the  natural  laws  which  govern  the 
growth  and  development  of  the  human  body.  Endow  a  man  with  these 
qualities,  therefore,  and  you  endow  him  with  the  power  of  overcoming 
all  difficulties  against  which  such  qoaUties  can  be  brought  to  bear,  against 
tSl  difficulties  requiring  strength,  activity,  energy,  dexterity,  presence  of 
mind,  tenacity,  and  endurance.  You  cannot  limit  a  high  qualification  to  a 
single  use  any  more  than  you  can  limit  the  purpose  to  which  a  good  coin 
may  be  applied;  it  will  fetch  its  value  anywhere  and  in  anything.  And 
BO  will  strong  muscles  and  sound  lui^s — in  garrison,  in  camp,  or  on 
campaign,  on  the  march,  in  the  field,  in  the  transport,  in  the  hospital,  on 
any  service,  iu  any  climate. 

But,  although  we  cannot  limit  the  use  of  a  qualification,  we  can  very 
readily  give  to  it  a  special  direction  by  special  care,  and  make  it  more 
distinctly  valuable  for  special  purposes.  And  this  is  emphatically  the 
case  with  the  application  of  the  powers  acquired  by  gymnastic  training  to 
the  duties  of  the  professional  life  of  the  soldier.  Indeed,  as  will  be  seen  by 
the  published  book  of  the  system,  this  ia  the  ultimate  aim  and  object  of 
every  exercise  in  it,  and  this  is  clearly  inculcated  and  steadily  kept 
before  the  learner  throughout  his  instruction.  And  the  last  course  in  the 
system  consists  exclusively  of  the  practical  application  to  a  professional 
use  of  all  that  has  gone  before,  teaching  the  soldier  how  to  overcome 
material  obstacles  of  every  form,  position,  and  character,  surmountable  by 
walk  or  run  or  leap  or  vault  or  climb,  vrith  implements  and  with  arms, 
ungly  and  self-dependent,  or  with  comrades  rendering  and  receiving 
mutual  assistance. 

Therefore  the  question  which  I  have  advanced, ''  Do  the  exigencies  of  a 
soldier's  life  require  or  render  valuable  the  possession  of  great  physical 
resources?"  I  will  not  further  answer,  because  the  answer  is  apparent  on 
the  face  of  the  question  itself,  and  the  question  was  only  put  to  emphasize 
the  importance  of  the  subject  to  which  it  refers.  I  feel  it  would  be 
unbecoming  in  me  further  to  enlarge  upon  this  subject  before  professional 
men,  acquainted  by  life  experience  with  all  the  forms  in  which  the 
exigencies  of  the  soldier's  profession  make  d^y,  hourly  claim  upon  his 
j^ysical  resources,  and  who  know  that  health  and  strength  are  the  essence 
of  the  soldier's  power. 

Nor  need  I  repeat  here,  because  they  must  be  familiar  to  you  all,  the 
startling  statistics  which  show  the  small  per-centage  of  men  who 
fall  by  the  weapons  of  the  enemy,  in  comparison  to  those  who  succumb 
to  the  demands  made  upon  their  bodily  energies.  L'or  the  one  enemy 
in  his  own  form  which  the  soldier  has  to  encounter,  there  are  a 
hundred  lurking  around  him  unseen,  in  the  form  of  sufferings  which 
originate  in  the  manifold  trials  of  his  professional  life.  He  cannot 
stand  the   heat,  oi   he  cannot  stand  the    cold;    he  cannot    stand  the 
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terrible  exertion  and  excitement  of  the  Btruggle,  or  he  cannot  stand 
the  monotony  of  the  camp  and  nearisomeneea  of  the  march  ;  he  can- 
not Bubsiet  on  the  scanty  and  ill-prepared  rations;  he  cannot  bear  up 
against  the  broken  and  insufficient  reet.  Against  his  single  human  foe  we 
put  into  his  hands  the  most  perfect  weapon  invented --I  might  almost  say 
inrentable — by  man ;  against  the  other  foes  that  lurk  in  his  path,  awaiting 
him  at  every  torn,  there  is  but  one  protection — to  strengthen  the  soldier 
himself. 

In  conclusion,  I  would  merely  rHnark,  that  while  this  is  applicable  to  the 
soldiers  of  every  ooimtry,  how  much  more  so— with  how  much  greater 
force — does  it  apply  to  our  own,  who  have  to  pass  from  station  to  statioa 
over  the  whole  world,  who  have  to  endure  the  extremes  of  every  climate, 
from  the  almost  arctic  cold  of  Canada  to  the  tropical  heat  of  Alrica  and 
the  Indies  ?  If  physical  energy  and  constitutional  strength  be  the  essence 
of  power  in  the  soldiers  of  any  other  nation,  they  must  be  so  with  strange 
distinctness  in  those  of  ours,  who  have  to  exercise  their  profession  over 
almost  every  country  on  the  face  of  the  globe,  and  to  endure  the  hard- 
ships, the  fatigues,  Uie  discomforts  of  them  all. 

In  this  paper  I  have  spoken  only  of  the  physical  advantages  which  the 
soldier  would  derive  from  a  systematic  bodily  training,  but  its  value  in  a 
moral  point  of  view  would  be  almost  as  great,  as  evident,  and  would  be 
assured  by  the  natural  action  of  laws  as  plain  as  those  which  regulate  his 
material  improvement.  I  do  not  allude  merely  to  the  tilling  up  health- 
fully, pleasiirably,  and  profitably  of  his  spare  time — I  do  not  allude  merely 
to  tie  evidence  which  it  would  set  before  him  of  how  health  and  strength 
are  gained,  and  how  they  are  lost,  and  of  the  immeasurable  advantages 
■which  the  possessor  of  these  qualities  has,  in  every  situation  of  life,  over 
the  man  who  has  them  not — I  allude  to  the  well-known  physiological  fact, 
that  active  bodily  exercise  lias  the  direct  efiect  of  checking  that  desire 
for  stimulants  and  excitements  and  sensuous  indulgences,  which  sap  and 
undermine  the  constitution,  and  waste  and  wear  out  the  soldier's  frame, 
and  which  arises,  not  so  much  from  any  physical  want,  or  for  the  natural 
gratification  of  any  legitimate  physical  desire,  as  from  a  nervous  irritability 
and  craving,  that  become  the  stronger  the  niore  they  are  indulged,  and  the 
Strength  and  force  of  which  are  usually  in  an  inverse  ratio  to  the  bodily 
strength  and  power  of  the  individual — in  an  inverse  ratio  to  his  ability  to 
indulge  in  them  with  impunity. 


APPENDIX. 

Th«  Qymnuium,  Oxford, 
April  2etli,  1861. 

Dear  Db.  Logan, — You  expressed  so  much  interest  in  the  report  which 
I  sent  you  some  time  ago  on  the  progress  made  by  the  men  whom  I  am 
qualifying  as  gymnastic  instructors,  that  I  am  induced  to  send  you  n  second, 
showing  the  ultimate  results  of  their  couise  of  instruction,  for  they  return 
to  Aldershott  to-morrow. 

Had  I,  in  this  first  attempt  to  introduce  gymnastic  exercises  into  the 
Army,  been  desirous  merely  of  producing  a  number  of  athletes,  I  should 
have  requested  the  exchange  of  some  of  the  men;  but  I  considered  that  I 
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should  be  more  GorrectI  j  interpreting  the  vishea  of  his  Goyal  Highness  in 
accepting  whatever  men  were  sent  to  me,  and  thni  testing  tiie  value  of  the 
system  by  its  effects  upon  men  of  widely  different  degrees  of  physical 
power,  stature,  age,  and  constitution.  For  this  reason  also  I  have  not 
restricted  my  tests  to  the  ordinary  coarse  of  measurements  instituted  is 
my  school  ;  in  the  first  week  of  their  instruction  I  had  a  photograph  of 
each  man  taken  in  a  position  to  show  the  state  of  the  moscalar  develop- 
ment of  the  upper  limbs  and  the  general  conformation  of  the  chest ;  and  in 
this,  their  last  week,  I  have  had  these  photographs  re-taken,  and  I  think 
you  will  consider  the  results  which  they  manifest  of  sufficient  importance 
to  warrant  my  thus  drawing  your  attention  to  them.  Here,  in  Oxford, 
where  I  yearly  receive  large  numbers  of  youths  from  our  public  schools,  I 
have  been  enabled  to  make  extended  observations  on  the  results  of  sys- 
tematized exercise  on  their  frames  and  constitutions ;  but  I  confess  I  was  not 
prepared  to  £nd  that  men  in  another  rank  of  life,  whose  early  habits  and 
occupations  roust  have  been  essentially  different,  were  equally  capable  of 
physical  improvement. 

I  have  arranged  the  names  and  portraits  according  to  age,  and  you  will 
see  that  from  the  youngest  to  the  oldest,  the  first  only  in  his  19th  year, 
and  the  last  in  his  29t£,  and  counting  twelve  years'  service,  all  have  made 
great  and  general  improvement;  those  who  required  it  the  most  having 
bad  the  greatest  gain,  for  evidence  of  which  I  would  refer  you  to  No,  9, 
originally  a  delioate  man,  now  a  comparatively  strong  one.  But  it  is  to 
the  first  on  the  list  that  I  would  most  particularly  desire  to  direct  your 
attention;  for,  as  you  iriU  see,  the  physical  condition  of  this  young  man 
has  been  in  a  few  months  so  materially  twanged,  that,  when  the  features  are 
concealed,  one  would  scarcely  imagine  that  the  photographs  represented 
the  body  of  the  same  individual.  I  need  not  say  that  the  alteration 
must  be  great  to  show  at  all  in  these  small  portraits.  Moreover,  his  is  the 
temperament  and  the  nature  of  body — thin,  hard,  and  spare — that  is  least 
susceptible  of  change  and  material  increase. 

If,  therefore,  I  am  correct  in  viewing  those  men  as  fairly  representing 
those  who  fill  the  ranks  of  our  army,  me  same  good  which  has  been  ob- 
tained by  these  may  be  obtained  by  all ;  and,  if  the  oase  of  the  youngest 
of  the  detachment  represents  the  condition  of  the  recruit  and  young 
soldier,  I  think  I  am  right  in  assuming  that  were  this  system  of  bodily 
tr^ning  administered  to  them  at  the  outset  of  their  military  service — 
while  with  some  the  upward  growth  is  still  going  on  and  with  all  ihe 
lateral  development  is  in  full  force — not  only  would  their  physical  powers 
be  doubled  for  every  use  to  which  they  could  be  applied,  whether  for  the 
overcoming  of  obstacles  by  strength  and  activity,  or  for  the  endurance  of 
protracted  exertion,  fatigue,  or  privation,  but,  what  you  will  perhaps  agree 
with  me  in  viewing  as  a  greater  good,  this  vast  and  permanent  expansion 
of  the  chest  will  powerfully  aid  in  resisting  or  in  giving  exemption  from 
those  forms  of  disease  which  specially  attend  the  duties  and  habits  of  the 
soldier. 

I  remain,  dear  Dr.  Logan, 

Yours  very  faithfully, 

Arobdaid  MaoLarkn. 

T.  O.  Logui,  Btq^  M.D., 

InvevtOT-ClsiBnilotBo^tkli. 

Digitized  by  CtlOO^^lC 
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TABULAR  STATEMENT  OF  MEASUKEMBNTS  OF  Ut  DETACHMENT 
OP  NON-COMMISSIONED  OFFICERS  SELECTED  TO  BE  QUALIFIED 
AS  MILITARY  GYMNASTIC  INSTfiUCTOBS. 
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Hondar,  Mardi  8rd,  1862. 
Captain  E.  0.  FI8HB0URNB,  R.N.,  O.B.  in  the  Ch«r. 


ON  THE  PROTECTION  OF  THE  BOTTOMS  OP  IRON  SHIPS 
FROM  CONCUSSIONS  AND  PROM  FOULING. 

By  John  Okantham,  Esq.,  CE.,  &c,  &c. 

Mr.  Granthah.— I  think  I  need  no  better  apologj  for  appeariTig  before 
yon  this  evening,  to  explain  the  enbiect  which  I  have  to  introdace  t^  yonr 
notice,  than  will  be  afforded  by  reading  a  few  lines  from  the  report  of  the 
debates  in  the  House  of  Commons  on  Friday  last.  They  relate  to  this 
special  subject,  and  show,  I  think,  that  on  the  public  mind  the  qnestion  we 
have  now  to*consider  is  the  one  which  of  all  others  is  at  present  prevent- 
ing  the  extension  of  fhe  use  of  iron  in  the  bnilding  of  ships  for  the  Navy. 
Lord  Clarence  Paget  said ;  "  The  honourable  Member  for  Biikenhead 
was  probably  better  acquainted  with  the  comparatire  merits  of  wood  and 
iron  than  anybody  else ;  but  the  service  of  mercantile  vessels  was  a  veiy 
different  thing  from  the  service  of  men-of-war.  Our  ships  had  to  be  sent 
to  all  parts  of  the  world,  and  they  remained  abroad  for  three  or  four  years. 
Every  practical  sailor  knew  that  a  vessel  with  a  foul  bottom  wonld  neither 
steam  nor  saU,  and  became  utterly  nseless  as  a  man-of-war.  We  had 
not  yet  got  over  that  difBcnl^  in  iron  Tessels.  That  it  wonld  be  even- 
tnally  overcome  he  had  no  donbt ;  but  as  long  as  it  existed  it  would  be 
nnwise  for  the  Government  suddenly  to  abradon  the  baHding  of  oar 
smaller  ships  in  wood.  Our  copper-bottomed  vessels  were  good  for  two  or 
three  years  without  going  into  dock.  That  would  not  be  the  case  with 
iron  ships.  He  beheved,  indeed,  that  with  iron  ships  we  would  require 
docks  all  over  the  world ;  and,  upon  the  whole,  he  thought  we  conid  not 
do  better  than  contdnne  the  construction  of  small  wooden  vessels." 

Here  the  snWect  turned  on  the  question  of  fouling. 

Mr.  W.  Duff  referred  to  two  iron  vessels  which  were  on  the  Sontb 
American  station  when  he  was  there.  There  were  no  means  of  docking 
them  on  that  station,  and  at  the  end  of  five  years  one  of  these  vessels 
could  hardly  move  at  the  rate  of  two  knot«  an  hour.  She  was  one 
hundred  and  ten  days  on  her  voyage  home,  had  to  consume  her  own  bulk- 
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heads  for  fuel,  and  vas  giwa  up  for  lost ;  while  the  other  ship  was  three 
months  on  her  voyage.  Until  further  experiments  had  heen  tried,  he 
hoped  the  noble  Lord  would  not  build  our  veasela  entirely  of  iron.  For 
purely  fighting  purposes,  iron,  which  would  keep  out  shells,  was  no  doubt 
desirable,  and  iron  frigates  ought  to  take  the  place  of  wooden  Hne-of- 
battle  ships  ;  but  he  did  not  think  that  the  day  had  arrived  for  replacing 
wooden  by  iron  ships  on  foreign  stations. 

Again  the  whole  subject  seemed  to  turn  on  the  question  of  foaling. 

Sir  J.  Elphinstone  pointed  out  that,  if  iron  vessels  were  sent  to  distant 
stations  where  there  were  no  docks,  they  would  in  course  of  a  little  time 
become  unserviceable. 

A  remark  was  made  by  Mr.  Bentinck ;  but  it  had  reference  to  another 
point,  not  to  the  qneslion  of  fouhng— viz.,  the  strength  of  the  bottom  of 

Mr.  Bentinck  said :  "  As  to  iron  ships  being  stronger  than  wooden 
ships,  that  was  true  in  some  cases ;  but  in  others  it  was  not  so.  If  an 
iron  vessel  went  ashore  upon  a  sandbank,  she  would  hang  on  there  a  long 
time ;  bat  if  she  went  upon  a  stony  or  rocky  shore,  she  would  go  to 
piec^  like  brown  paper." 

That  I  think  is  an  extreme  view  of  the  case ;  but  it  evidently  had 
reference  to  the  facility  with  which  iron  ships  are  pierced  by  hard  bodies. 

Mr.  Laird,  speaking  on  the  subject  of  docks,  said  "  he  was  rather 
surprised,  looking  at  ^e  increased  size  of  the  ships  now  building,  and  the 
very  inadequate  number  of  graving  docks,  that  a  larger  sum  was  not 
taken  to  remedy  this  state  of  things.  There  was  scarcely  any  graving 
dock  that  could  take  these  vessels  in.  At  Portsmouth  there  was  only 
one,  and  he  wished  to  know  what  steps  were  to  be  taken  to  provide  the 
requisite  accommodation." 

Mr.  Corrie  speaks  on  the  same  subject,  especially  vrith  reference  to  the 
n(>cessity  of  frequently  docking  iron  ships. 

I  had  the  hononrlastyear  of  bringing  under  the  notice  of  this  Institution 
the  subject  contained  in  the  present  paper.  It  was  then  however  only 
mentioned  incidentally  in  the  course  of  the  discussions  which  followed 
Captain  HalstM's  paper  on  Iron  Ships  for  the  Navy.  It  is  felt  that  an 
evening  devoted  to  this  question  will  not  be  time  lost,  and  that  the  paper 
now  to  be  read,  and  the  discussions  that  may  follow,  may  tend  to  throw 
some  light  upon  and  clear  up  some  of  the  difficulties  in  the  way  of  the 
removal  of  the  only  remaining  objection  to  the  employment  of  iron  ships 
for  the  Navy.  All  subjects  of  this  kind  must  be  relative ;  no  one  is 
sanguine  enough  to  suppose  that  a  ship  can  be  rendered  invulnerable  to 
rocks,  or  kept  under  all  circumstances  free  from  the  adhesion  of  weeds  and 
sheik ;  we  can  only  attain  to  approximate  safety,  and  all  modem  improve- 
ments are  only  so  many  steps  in  attaining  to  greater  secmity,  higher 
speeds,  and  a  better  adaptation  generally  for  the  requirements  of  ships. 
These  relative  qualities  can  only  be  measured  by  what  has  gone  before, 
therefore  the  best  we  can  claim  is  to  have  done  something  better. 

Now  beyond  all  question  iron  possesses  qualities  that  render  it  better 
adapted  than  wood  for  shipbuilding,  and  yet  we,  its  most  sanguine 
advocates,  have  never  denied  that  certain  defects  have  to  be  removed 
before  siqieriority  can  be  claimed  for  it  in  all  itA  featuiee. 
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In  my  own  work  on  Iron  Bhips,  written  aboat  twenty  years  ago,  and  of 
which  a  second  edition  appeared  in  1858,  the  following  remorkB  occur  r-'— 

"  There  is  one  eonrcfl  of  riik  to  which  iron  ahipa  are  more  liable  than 
timbcr-bnilt  ahips;  I  allude  to  the  effeot  of  a  blow  from  a  hard  and 
point«d  substance,  such  as  the  flake  of  an  anchor  or  A  sharp  rock.  These 
hare  been  foDiid  to  penetrate  the  iron  plates  more  freely  tluui  Uirongh  th« 
planks  of  a  timber  ship,  supported  as  they  are  by  the  ribs,  which  form  an 
almost  solid  bed  under  them."  Again,  "  The  fact  that  iron  Tessels  become 
coated  in  tropical  climates  with  shells  and  weeds,  has  operated  coneiderably 

against  them That  the  objection  exiita  cannot  be  denied,  and  H 

constitutes  at  present  the  most  annoying  circumstance  connected  with 
iron  ships." 

Thesok  qnotations  show  that  these  drawbacks  to  iron  sbijpc  are  not 
now,  as  some  suppose,  discovered  for  the  first  time :  we  have  long  knows 
them,  and  have  never  concealed  them ;  but,  in  spitfl  of  tbetn,  iron  ships  are 
fast  taking  the  place  of  wooden  one«. 

In  the  Sr«t  case,  to  meet  the  disadrantaj(e  of  having  the  plates  pierced, 
we  say,  multiply  the  bolkheads  as  much  as  possible,  and  make  them  strong 
eooiigh ;  and  we  also  recommend  those  who  navigate  iron  ships  not  to  go 
upon  rocks  I 

In  the  second,  we  say,  apply  swJi  eomposttiona  as  experience  shows  will 
keep  longest  clean ;  ot^  when  your  ship  goes  to  a  tropical  ctimate,  get 
home  as  quick  as  yoo  can,  and  put  her  in  dock  and  clean  her ;  but  we  are 
obliged  to  admit  ttiat  if  iron  ships  are  to  become  universal  they  will  get 
on  rocks,  and  they  mnst  also  be  detaoed  in  climat«B  where  they  will 
become  foul. 

It  will  be  readi^  snpposed  that  those  praotical  men  who  have  long  been 
engaged  in  iron-ship  building  have  given  these  questions  their  anxious 
attention ;  we  have  long  been  aware  that  copper  sheathing  is  ihe  only 
permanent  remedy  known  for  resisting  the  tendency  of  a  ship  to  foul ;  and 
m  proposing  a  system  by  which  this  may  be  steely  applied  to  an  iron  ship, 
a  practical  method  of  enabling  them  to  resist  concussions  Irom  hard 
subetances  has  also  suggested  itself. 

Hany  attempts  have  been  made  to  attach  copper  direct  to  the  plates  by 
some  principle  of  adhesion,  and  one  of  these  will,  I  believe,  be  exhibited 
to  yoa  to-night.  I  tried  many  of  these  some  years  ago,  but  abandoned 
them  all ;.  I  then  sn^ested  the  plan  now  betbre  you.  One  man  octaoUy 
sheathed  an  iron  ship  formerly  belonging  to  onr  tjloTemment  vrith  planks, 
and  secured  them  by  means  of  an  immense  nnmber  of  bolts  pnt  throngfa 
the  plates,  over  this  he  placed  copper,  and  the  vessel  had  made  two 
voyages  into  the  Pacific  when  I  lost  heard  of  her ;  but  as  the  system  et 
bolting  was  m  iteelf  bad,  I  cannot  suppose  that  it  ootdd  have  any  favomv 
able  result. 

Another  man,  however — Mr.  Jordan  of  Liverpool-^made  a  much  more 
BucoessAil  attempt ;  and  as  it  bean  on  onr  present  qaestjon  In  many  impor- 
tant respects,  I  shdl  agun  ref^i*  to  it ;  but  before  doing  so  1  will  repeat 
some  well-known  reasons  why  the  various  oompositjons  now  in  use  do  not 
meet  tile  requirements  of  the  case,  nor  act  as  copper  does  in  preserving  liie 
ship  from  fonling. 

It  is  known  that  the  efi'Mt  produced  on  shell-fleh  mid  #WdS  by  tfaa 
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copper  is  uot  piu'ely  a  themieal  quostiou,  but  must  rather  be  called  me- 
chanical. The  oxidation  of  the  copper,  by  coiistontlj  rcdncing  ita  outer 
surface,  prevents  substances  from  adhering  permanently  to  it.  This  has 
been  shown  when  attempts  were  made  to  arrest  the  oxidation  by  a  galvanic 
action  being  given  to  tt;  but  the  ship  then  became  foul;  shell-fish  and 
weeds  were  not  thrown  off,  and  they  had  time  to  grow,  as  on  iron  ships. 

I  avoid  specifying  or  giving  more  than  a  general  opinion  on  the  various 
compositions  that  are  sold  as  remedies  for  this  great  evil;  the  fullest 
opportunities  have  now  for  some  years  been  given  them,  and  let  the 
experience  thus  gMued  speak  for  itself.  Upwards  of  twenty  years  ago, 
when  the  ei*il  of  fouling  began  to  be  sensibly  felt,  iron-ship  bnilders  used 
a  composition  that  was  considered  efficacious,  hut  which  it  was  soon  found 
was  very  partially  sucoessful.  Some  that  I  have  seen  since,  ant^  which 
have  been  claimed  as  new,  were  of  a  eimilar  character.  I  may  say  gene- 
rally that  they  camiot  be  substitutes  for  copper,  because  their  action,  if 
any,  differs  so  much  from  it ;  none  of  them  present  a  surface  that  is  con- 
tinually changing  by  the  process  of  oxidation.  Some  of  them  present  a 
smooth  surface,  and  this  naturally  will  keep  clean  longer  than  a  rougher 
surface ;  but  none  of  them,  so  far  as  I  know,  have  been  able  to  resist  /or 
any  length  of  time  the  slow  encroachments  of  that  aoimal  and  vegetable 
life  that  airests  the  career  of  the  most  powerful  ships. 

Like  many  others,  I  have  contended  that  some  simple  thing  would  be 
found  to  meet  the  case,  but  time  has  produced  nothing.  For  many  years 
the  subject  has  been  under  the  anxious  consideration  (rf  onr  beet  uatu- 
ralisis,  chemists,  and  practical  men,  and,  as  far  as  Z  can  judge,  some  of  our 
Srst  attempts  at  a  remedy  were  as  good,  or  nearly  so,  as  any  that  have 
succeeded  diem.  The  cry  still  is,  let  us  wait  and  something  wilt  be  fonnd ; 
but  I  believe  that  nothing  at  present  but  copper  gives  any  prospect  of 
success,  and  the  plan  here  presented  to  you  admits  of  the  ship  being 
coppered  while  it  is  otherwise  a  protection  to  her  against  concussions. 

Now  it  is  remarkable  that  men  who  have  long  resisted  any  particular 
improvements  or  discoveries,  no  sooner  become  converts,  than  they  fall 
into  the  opposite  extreme  and  show  an  undue  confidence  in  the  new  Bystem. 
This  has  been  remarkably  illustrated  in  the  various  stages  in  the  progress 
of  iron-ship  building,  and  this  evil  of  fouling  which  ^e  long  consistent 
advocates  of  this  material  have  felt  to  be  so  serious,  is  now  stud  to 
be  of  minor  importance.  Why,  Sir,  the  whole  question  of  the  fitness 
of  the  general  introduction  of  iron  ships  into  the  Navy  toms  on  this 
very  question.  Witness,  amongst  other  things,  the  frequent  remarks  to 
tiiis  effect  in  the  debates  in  the  House  of  Commons.  Not  that  remedies 
for  this  evil  are  not  required  for  the  merchant  service,  but  they  appear 
to  be  essential  in  the  Navy.  For  a  moment  consider  the  case  of  the 
"  Warrior,"  in  herself  a  great  success  ;  in  such  a  ship  a  high  velocity  is 
considered  an  essential  qualification,  and,  whatever  advantages  iron  may 
possess,  they  must  all  be  given  up  if  the  adoption  of  it  is  to  result  in  a 
diminution  of  speed.  About  £80,000  has  been  spent  on  her  machinery  ; 
a  large  amount  of  space  has  been  sacrificed  to  it,  and  the  coals,  of  which  about 
150  tons  per  diem  are  required  to  drive  her  at  full  speed ;  and  what  will  be 
the  result?  Send  her  into  the  Mediterranean,  the  gulf  of  Mexico,  or  to 
India,  and,  if  left  tjiere,  inaehorttlme  her  «f)«ed  will  be  Beriooelr  reduce^ 
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and  iu  Btx  mouths  her  fourteeu-knot  speed  will  probably  be  tea,  aud  iu  twelvti 
mouths  niQch  iesa— probably  seven  would  be  her  best  speed.  It  ia  true 
when  she  gets  into  this  stat«  she  may  be  cleaned,  if  you  can  gat  her  into 
a  graTing  dock,  perhaps  1,000  miles  from  her  station,  or  she  may,  if  she  can 
find  it,  be  forced  up  into  a  freeh-water  river,  and  there,  after  lying  some 
time,  be  partially  cleaned  by  the  death  of  the  weeds  and  auimalculte,  whose 
natural  element  is  salt  water,  and  which  cannot  live  in  fresb.  And  then 
what  follows  ?  the  ship  is  no  sooner  at  sea  again  than  the  same  process 
commences,  ouly  to  be  removed  by  resorting  to  a  repetition  of  the  same 
means.  I  suppose,  however,  that  no  gracing  docks  out  of  Europe  would 
receive  our  heavily-plated  ships. 

Now,  that  I  have  not  overstated  the  case,  I  refer  to  the  specimen  of  a 
moderate -sized  barnacle,  attached  to  the  model  of  this  arrangement,  now 
in  this  Museum.  This  was  one  of  many  thousands  taken  from  an  iron 
ship,  and  ia  the  growth  probably  of  six  or  twelve  months.  When  attached 
to  the  ship  in  its  live  state,  a  fish  about  as  long  as  one's  finger  projects 
from  every  shell,  causing  a  stiU  more  formidable  obstruction. 

But  the  case  may  be  illustrated  by  well-known  facts  that  occur  in  this 
climate,  where  shells  seldom  attach  themselves,  but  which  is  due  to  weeds 
only,  with  a  certain  amount  of  roughness  that  rises  in  salt  water  upon 
ordinary  paint.  Every  iron  vessel  for  the  first  month  afiter  leaving  the 
graving  dock  and  having  the  plates  cleaned,  goes  better  tlian  she  does 
subsequently.  This  has  been  accurately  tested  by  the  new  vessels  belonging 
to  the  City  of  Dublin  Steam  Packet  Company,  which  carry  the  mails  from 
Holyhead  to  Kingstown.  In  the  summer  time,  in  about  two  months  after 
leaving  the  graving  dock,  their  speed  uniformly  falls  off  so  as  to  increase 
the  length  of  the  passage  ten  to  fifteen  minnf<s,  or  equal  to  about  half 
a  mile  to  one  mile  an  hour.  After  the  first  two  or  three  months  the 
retarding  process  in  this  country  goes  on  slowly,  but  where  shells  attach 
themselves  the  contrary  is  the  case.  From  these  facts  I  am  led  to  the 
conviction,  which  I  have  frequently  heard  expressed  by  others,  viz.,  that 
in  some  cases,  even  in  this  country,  it  might  be  worth  while  to  use  copper 
for  iron  ships,  should  my  plan  prove  successful.  As  the  voyages  of  iron 
ships  in  the  merchant  service  are  extended,  the  evil  is  being  increasingly 
felt.  Lai^e  sums  have  been  expended  in  Livejpool  on  the  most  splendid 
graving  docks  in  the  world,  but,  owing  to  the  necessity  of  constantly  docldng 
the  numerous  large  iron  steamers  now  owned  in  that  port,  a  much  greater 
expenditure  has  become  necessary  to  keep  pace  with  the  demand. 

Having,  I  trust,  shown  some  grounds  for  supposing  that  copper  sheath- 
ing would  be  desirable  if  it  could  be  applied,  I  now  ask  your  attention  to  the 
drawings,  and  you  will  see  that  while  the  first  object  sought  was  a  remedy 
for  fouling,  the  same  system  supplies  a  very  effectual  protection  against 
concussions,  an  advantage  that  must  to  some  extent  satisfy  the  require- 
ments even  of  the  strongest  opponents  to  iron  ships  for  tiie  Navy.  It 
will  be  seen  that  I  commence  by  attaching  frames  to  the  outside  of  the 
vessel  to  run  up  to  the  light  water-line,  or  to  the  armour-plates  in  large 
plate-clad  ships.  These  Irames  are  rolled  like  common  angle  iron,  except 
that  the  outside  edge  is  made  of  a  wedge  form,  or  fianged,  as  shown 
in  the  drawii^s;  they  are  riveted  to  Uie  ship  in  the  usual  manner. 
Between  these  is  driven  a  timber  planking,  which  becomea  firmly  wedged ; 
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and  being  set  in  with  suitable  compositions,  and  then  caulked,  forms  a 
solid  bed.  This  would  be  made  from  refose  timber  cut  from  the  wood 
used  in  the  other  parts  of  the  ship.  The  whole  being  then  dubbed  even 
witlt  the  ribs,  and  again  coated,  another  sheathing  is  attached  b;  brass 
screws.  I  have  made  the  inner  one  for  large  ships  four  inches  thick,  and 
the  out«r  one  two  inches.  The  copper  sheathing  is  then  attached  in  the 
usual  way. 

Thus  a  firm  substantial  bed  is  prepared  for  the  copper,  all  metallic 
contact  is  avoided^  and  great  additional  protection  is  given  to  the  bottom 
of  the  vessel.  I  will  endeavour  now  to  anticipate  and  reply  to  the 
objections  that  may  be  nsed  against  this  system. 

Ist.  That  it  will  be  expensive; 

2nd.  That  it  will  add  to  the  weight  of  the  vessel ; 

3rd.  That  it  will  injure  the  iron  plates  j 

4th.  That  the  timber  work  will  become  loose  when  the  vessel  strtuns. 

There  may  be  others  which  may  be  suf^sted  during  the  discussions 
that  I  hope  will  follow  the  reading  of  this  paper,  and  therefore  I  will  deal 
with  those  I  have  named  as  briefly  as  possible.  In  all  these  discnsdons  I 
take  the  "  Warrior  "  as  the  vessel  to  which  allusions  and  comparisons  will 
be  made,  being  most  deservedly  greatly  in  advance  of  all  other  ships  in 
public  opinion. 

1st.  As  regards  the  e:q)ensc.  I  estimate  the  timber,  labour,  screws, 
and  coating  at  less  than  £4,000,  if  put  on  when  the  ship  is  building,  on  a 
ship  valued  at  £360,000.  The  copper  is  not  included.  I  claim  against 
this,  in  making  a  ship  of  equal  safety,  a  saving  of  200  tons  of  iron,  which, 
at  £20  per  ton,  equals  £4,000.  But  by  far  the  loigest  set-off  is  to  be 
found  in  the  saving  of  steam-power,  and  for  foreign  service,  I  set  this 
down  in  the  "  Warrior  "  at  500  horses,  upon  the  average  of  a  three  years' 
cruise  in  warm  climates,  or  200  horses  in  the  home  service ;  or,  what  is 
more  important  stil!,  that  the,  vessel  shall.  If  kept  clean,  at  all  times 
maintain  her  proper  speed. 

2iid.  If  the  comparison  is  to  be  furly  carried  out,  the  increase  of  weight 
will  be  very  little.  I  claim  a  saving  of  200  tons  of  iron,  and  the  timber 
will  weigh  280  tons,  a  difference  of  SO  tons  in  a  vessel  displadng  8,000 
to  9,000  tons. 

3rd.  I  deny  that  it  will  Injure  the  plates ;  on  tiie  contrary,  I  assert 
tiiat  it  will  he  a  great  protection  to  them,  for  being  once  well  painted,  the 
sheathing  will  cifcctually  protect  the  paint,  and  while  this  remains  un- 
broken, ttiere  is  no  fear  of  corrosion.  There  being  no  bolts  to  work  loose, 
and  no  metallic  contact,  there  is  abnndont  evidence  to  show  that  the 
plat«s  of  iron  ships,  under  such  circumstances,  will  be  entirely  free  from 
injury. 

In  some  respects  the  iron-clad  ships,  as  hitherto  constructed,  are  much 
more  unfavourably  placed,  a  large  portion  of  the  woodwork  which  is  nsed 
as  a  backing  for  the  armour  plates  is  below  the  water-line,  having  a 
1,000  tons  more  or  less  of  weight  outside  of  it,  suspended  by  bolts  about 
two  feet  long  running  through  the  timber;  and  iron  bolts  that  will  loosen, 
and  in  time  admit  water,  a  defect  that  cannot  take  place  with  the  sheath- 
ing now  proposedr— First,  because  there  are  no  bolts ;  and  secondly,  in- 
Bt^  of  having  a  power  tending  to  loosen  it|  tlwre  will  be  a  ptesaon 
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of  water  equal  to  the  weight  of  the  ship,  tending  to  raak«  it  cling  to  he? 
sides  and  bottom,  &  power  that  no  ocdiaaiy  means  oonld  orerdome. 

I  hare  heard  it  asserted  that  injtuy  to  the  plates  ba.f  go  on  nnobcetred 
beneath  the  woodirDrk.  In  the  Eovt  j^ace,  the  pnibnbility  of  sndi  injur? 
is  Teiy  remote ;  at  the  worst  the  wat»  can  cffllf  penetrate  1»  the  plates 
and  there  reniun  qniet,  and  even  there  the  coati^  will  aireat  ita  progrcBB; 
bnt  Bupjiosing  further  the  plates  to  have  no  protectiou,  what  is  to  be 
^prehendcd  ?  the  water  is  at  once  deprived  of  its  ox^en,  an  infinitely 
SD^l  amonnt  of  corrosion  takes  placei  and  then  all  fruther  mischief  ceases. 
If  there  were  a  constant  stream  or  jet  of  water,  damage  might  oeeur : 
bnt  tills  would  be  impossiUe  ;  it  could  at  the  wont  oidj  penetrate,  and 
there  remain  at  rest.  Such  alarms  as  these  are  only  a  r^eiitioti  of  what 
was  experienced  when  iron  ships  fint  were  used  cm  bait  tratsr.  It  Was 
then  confidently  asserted  that  th^  eenM  not  wittetaud  tile  corrosion,  bnt 
must  soon  perish.  We  now  find  that  iron  ships,  well  protected,  arc  very 
durable. 

But  I  have  alluded  to  other  evidence,  vie.  the  vessels  built  %  Mr. 
Jordan,  as  proving  that  iron  in  contact  with  wood  sheathing  and  coppery 
though  very  unfavourably  placed,  has  stood  well  for  ten  years. 

Mr.  Jordan's  vessels  were  boilt  with  angle-iron  frames  and  sever^^at^ 
ribbon-pieces,  having  planks  secured  by  iron  bolts  outride  all.  ^etn 
ships  were  coppered,  and  were  in  the  East  Indies  since  they  were  btdlt  in 
1851 ;  one  of  400  tons  was  taet  about  two  years  ago,  and  on«  of  789  tons 
is  still  at  work.  As  regards  the  plates  and  ribs,  both  vessels  aK  said  to 
have  been  in  excellent  Condition,  though  exposed  to  nr/  severe  trihlBt 
Ihe  iron  bolta  whidi  aj^roat*  neariy  to  tiie  copper  have  sufifeted  as  might 
be  expected,  and  as  would  have  been  tite  case  to  a  certain  extent  had 
there  been  no  copper.  Hie  owner,  a  man  of  greal  experiebce,  tfeciarea  in 
a  tetter  lately  written  to  me  tiiat  he  Wonid  never  build  on  atl^  otJiCir 
system.  I  will  quote  a  few  of  hfe  remarks.  Of  tiie  vessel  that  was  testj 
he  said  "  that  the  bolts  were  to  a  considerable  extent  ^fectsed,  alUiongh  no 
otiier  part  of  tiie  iron  framewoii  was  so.  At  the  sama  time,  it  ratrst  be 
remembered  that  these  bolts  had  been  fidly  ^ht  years  in  une,  fati  were 
still  atnmg  enou^  to  do  their  wort.  Ihew  wW  the  utmost  hannony 
between  ^e  wood  and  the  iron;  no  straining  was  ever  apparent,  k»A 
consequentiy  not  the  slightest  deviation  in  the  sheer  or  form  of  the  vessel. 
With  all  the  strength  vif  iron,  t(t^  b^  all  tJie  advuithges  of  wooded 
ships — ^no  fouling,  for  they  were  always  coppered." 

4th.  Hie  last  objection  which  I  have  anticip&tEd  is,  that  the  tamber  will 
work  loose,  llose  who  have  raised  this  otjedSon  can  surely  not  have 
reflected  on  what  they  were  M^gvag.  Observe  the  drawing,  assd  it  wffl  be 
seen  tiiat  the  means  for  securing  the  planks  are  much  better  than  th* 
ordinary  mefins  used  for  atiJchffig  tiiem  t»  is  wooten  ritip^  m  this 
sheathing  the  planks  are  wedged  most  powerfidly  at  very  short  intervdt 
between  frames,  which  themselves  'are  riveted  to  plates  tlwt  are  perfectly 
nnyieldiug  in  tiie  direction  in  whii^  tlie  eeama  conld  open.  Should  vaf 
yielding  take  place,  it  can  only  aitee  from  the  plates  oratiii^  ot  Ifcfc 
seams  openmg,  uid  we  know  Ihte  to  he  hnt  extrmnitv  of  «n  iron  eld^ 
In  tact,  in  a  soimd  vessM  smh  moti«n  -ia  impossible.  Bra  ttnve  te  «Mthei 
aoiion  i<mA  it  «H  tUpt^^rte^  tlM  Immg  of  tte  wlvdt  MOk  Mm 
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working  in  a  heftvy  sea.  J  have  endeaToured  io  reduce  the  amount  of 
this  to  figures,  for  in  no  other  way  could  I  estimate  it,  the  movemcut  ou 
eacl(  joint  being  inappreciably  Email. 

I  Ao  not  ^uow  whether  tlie  lateral  motion  of  the  "  Wapior"  has  been 
ascertained ;  but  I  have  a^umcd  it  to  be  four  inches  iu  her  entire  length} 
JQ  ifhich  case  I  make  the  average  opening  at  the  outer  edge  of  each  seauf 
in  liie  lengthways  of  the  ship  to  be  about  the  17,000th  part  of  an  inch,  or 
the  70th  part  of  the  thickness  of  an  ordinary  sheet  of  writing-paper,  and 
the  inner  edge  of  the  seam  to  be  absolutely  nothing  bat  what  may  be 
allowed  for  in  the  positive  direct  steetclting  of  the  plate  between  each 
&une  at  every  motion  of  the  ship. 

No  one  for  p,  moment  will  doubt  thai  the  elasticity  of  tiic  timber  will 
much  fnore  than  compeneate  for  tliese  Muall  movements ;  and  it  may  here 
be  well  to  consider  how  thie  principle  ads  in  every  timber  ship,  and  is 
essential  to  its  safety — its  yery  existence  depends  on  the  power  in  the 
timber  tmd  oakum  of  its  eeams  to  expand  and  contract  j  for,  suppose 
&ey  had  not  that  property,  but  in  that  respect  were  like  lead,  which  can 
be  compressed,  but  will  not  expand  again,  having  little  or  no  elasticity,  it 
is  probable  sucb  *  ship  would  founder  in  the  first  gale.  Hay  I  not  claim 
in  this  argument  some  benefit  frt^n  a  principle  whi(^i  is  the  sole  depend- 
f  oee  ot  every  diip  made  of  timber  ? 

In  the  matter  of  repairs,  it  may  be  asked,  Can  the  wood-work  be  easily 
pepUeed  should  part  of  it  be  damaged?  To  tihis  I  may  reply  that  I 
b^ve  it  will  be  p^^ctly  ea^ ;  jh»  inner  ^pik  may  be  set  fast  by  a 
double  wedge  at  any  piut  ot  the  vessel  without  disturbing  jthe  rest. 

I  liave  now  veiy  brie%  to  asfc  your  attention  to  tJbiiB  system  iu  its 

actimi,  as  a  '    "*    ■  "" 

act  is  sell-e 
wiU,  internal 
epao«(  lit  wji 
materiidly  lei 
body.  It  a 
should  not  bi 
a  those  pfut 

In  dosing 


passed  on  m; 
was  describe) 
ago.  It  was 
ejnoe  been  si 
and  has  faaei 
It  has  .also  n 

would  always  carry  weight ;  but  to  this  ■time  no  attempt  has  been  made 
(0  test  its  qualities.  The  trial  of  it  <s  any  coiTesp<»iding  plan  cannot  be 
made  in  a  day ;  it  will  take  years  before  it  can  be  fairly  tested.  Now, 
supposing  a  trial  had  been  made  in  tile  year  1852,  when  I  first  made  it . 
known,  and  it  had  mot  with  approval,  I  believe  npt  a  single  wooden  gun- 
boat would  have  been  bnilt  for  the  Russian  war,  but  that  all  would  have 
been  of  irtn ;  or,  if  ^ir  Baldwin  Walker  had  recommended  a  trial  three 
yeam  a^,  and, it  had  sncoeede^,  we  sbpi4d  iu  afl  pur  aeyt  iron  ship»i  have 
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had  a  system  on  which  dependence  conld  be  placed  for  ihe  remoral  of  ihe 
only  drawbacks  to  the  entire  adoption  of  iron  ahipa  for  the  Nayy. 

The  unfair  question  ia  put  to  me,  Where  are  your  examplea,  on  what 
ships  has  it  been  tried  1  I  aak,  Who  is  likely  to  try  it  if  the  Government 
irill  not,  for  who  has  so  large  a  stake  in  it?  Can  an  individual  try  it? 
It  has  already  cost  me  nearly  500^  in  the  mere  introduction  of  it  to 
notice.  Can  I  be  expected  to  do  more  1  Its  advantages  cannot  be  folly 
appreciated  in  small  vessels,  though  it  is  applicable  to  aU ;  its  principtu 
recoDomendation  is  for  large  ones,  and  snch  vessels  involve  large  snms ; 
and  when  I  request  tliat  a  trial  may  be  made,  I  ask  for  no  great  sacrifice 
or  risk  in  making  it.  It  could  not  destroy  the  nsefnlness  of  the  ship, 
even  though  it  might  not  have  all  the  advantages  which  I  propose.  Is 
it,  therefore,  too  mnch  to  hope  that  snch  a  ship  should  be  designed  ?  and 
I  have  no  hesitation  in  predicting  that,  while  having  all  the  advantages  of 
a  timber-built  ship  in  its  power  to  resist  concussion  on  rocks  and  fouling, 
so  that  it  may  be  sent  on  a  fore^  station  for  three  or  fonr  years  wiUiont 
being  docked,  it  will  be  superior  in  strengtii,  of  greater  internal  capadty, 
more  free  from  leakage  and  other  inconveniences,  will  sail  faster  because 
of  less  weight,  and  will  cost  less  money  both  in  building  and  keeping  in 
repair.  Such  a  trial,  if  succeasful,  will  remove  the  greatest  objection  now 
affecting  the  progresa  of  iron  ships,  to  the  great  benefit  of  the  Qovemment 
and  the  merchant  service  of  this  country. 

B.  Mallet,  Esq.,  C.E.,  F.B.S. — The  honour  of  having  been  aaked  to 
make  a  few  remarks  upon  the  paper  which  has  just  been  read  has,  no  doubt, 
been  done  me  from  the  fact  that  several  years  since  I  myself  made  some 
researches  on  the  subject  of  the  corrosion  and  the  fouling  of  iron,  which 
have  been  published  in  four  different  Reports  by  the  British  Association  for 
the  Advancement  of  Science  in  the  years  1839-41-43  and  49 ;  and  although 
not  an  iron -ship  builder,  yet  having,  as  a  dvil  and  mechanical  engineer,  and 
for  several  years  the  active  partner  of  an  engineering  firm,  been  familiar  all 
my  life  with  the  practical  applications  of  iron,  and  especially  with  its  nses 
in  the  form  of  stmctural  works  of  plate  and  ai^le  iron,  &c.,  &c.,  oft«n  as 
much  exposed  to  corrosion  as  iron  ships,  so  I  am  enabled  io  fbrm  a  practical 
judgment  on  the  subject  brought  to-night  before  the  Royal  United  Service 
Institntion.  The  importance  of  the  subject  itself,  as  Mr.  Grantham  has 
stated,  I  think  it  would  be  difGcult  to  overrat« ;  for,  highly  important  as  the 
corrosion  and  fouling  of  iron  ships  has  been  at  aU  times  to  tiie  mercantile 
marine  in  a  money  sense,  it  becomes  of  far  more  vital  importance  now 
that  iron  ships  are  certain  to  be  applied  for  war  purposes  ;  for  if  it  be  a 
fact  that  a  war  ship  sent  to  sea,  after  some  six  or  eight  weeks  loses  a  mile 
an  hour  of  her  speed  from  alteration  of  the  surface  of  her  immeuse  hull, 
or,  as  we  may  call  it,  from  fouling, — if  a  vessel  so  circumstanced  be  caught 
by  a  clean  ship  of  the  enemy  that  has  got  the  niile  an  hour  still,  the 
former  is  taken  at  a  disadvantage  which  nothing  can  make  np  for,  and  so 
the  mere  state  of  her  surface  determines  whether  she  cim  keep  the  seas  or 
not.     Hence  this  question  of  fouling  has  become  a  national  one. 

There  are  three  aspects  or  three  directions  in  which  perhaps  it  vrill  be 
well  to  make  a  few  remarks  in  opening  the  discussion  on  this  paper.  The 
subject  has  its  bearings  of  a  directly  chemical  or  physical  character  as 
respects  corrosion  and  aa  lespecto  fouling,  and  it  has  a  practical  chusct^ 
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aa  regards  conBtmction,  that  is  to  aay,  in  wliat  v&y,  and  to  what  extent 
principles  determined  by  the  chemist  and  physicist,  can  be  practicaDy 
carried  out  by  the  shipbiulder. 

As  respects  the  first,  it  will  be  periiaps  advantageons  if  I  very  briefly 
lead  back  the  atteoldoa  of  those  who  may  not  perhapB  at  all  have  con- 
sidered the  effects  of  corrofiion  and  fotiling,  to  a  few  of  the  fundaments 
facta  of  the  subject,  ascertained  by  myself  principally,  I  may  aay ;  indeed, 
I  hope  I  shall  not  be  guilty  of  any  immodesty  were  I  to  aay  altogether ; 
for,  so  far  aa  my  knowledge  goes,  thoae  four  reports  of  mine  up  to  this 
present  embrace  almost  the  whole  of  the  scieatific  literature  that  exists  on 
the  subject  of  the  corroaion  and  fouling  of  iron  ahips,  and  of  iron  generally. 

Iron  is  only  acted  upon  in  the  way  of  corroaion  by  water,  whether  it  be 
fre  sh  or  salt,  that  also  containa  air  in  combination.  All  the  vrater  we  find 
in  nature  contains  a  certain  quantity  of  dissolved  ur,  and  the  air  it  does 
contain — combined  in  ^e  same  way  that  we  find  the  carbonic  acid  ia  in  a 
bottle  of  aoda-water — poaaeaaes  a  larger  proportion  of  oxygen  than  exista  in 
tbB  tur'we  breathe,  i.e.,  in  the  atmoaphere.  If  a  piece  of  iron  be  placed 
in  water  from  which  tlus  combined  air  baa  been  exhauated,  whether  the 
water  be  salt  or  fresh,  at  the  ordinary  temperature,  no  corrosion  takes 
place  ;  but  if  it  be  exposed  to  the  action  of  water  with  this  combined  air, 
or  (dr  and  water  together  in  any  other  way,  or  to  each  alternately,  then 
corrosion  doea  take  place ;  and  up  to  the  present  hour  science  has  failed 
to  devise  any  means  by  which  that  corrosive  action  shall  be  completely 
arrested.  All  the  various  devices  of  coating  with  other  metals,  such  aa 
with  zinc,  usually  called  galvanising,  are  found  to  be  perfectly  nugatory, 
under  the  above  circumstances  of  exposure  and  constant  moisture.  Even 
in  perfectly  pnre  fresh  water,  galvanising — coating  the  surface  with  zinc — 
is  a  palliative  of  corrosion  and  no  more.  In  sea  water  it  is  entirely 
nseless,  and  as  applied  to  iron  ships  it  wonld  be  absolutely  hurtful, 
because,  independent  of  any  ill  effects  upon  the  toughness  of  the  iron,  one 
of  file  effects  of  any  partial  removal  of  the  thin  anrface  coating  of  zinc  ia 
that  a  thin  coating  of  carbonate  of  lime  is  rapidly  deposited  upon  that 
which  remaina,  and  upon  that  excessively  thin  bed  of  lime  fouKng  takes 
place  immediately — plants  and  animals  readily  attach  themselves  to  it. 

I  do  not  despair,  however,  of  science  hereafter  being  enabled  to  make 
an  iron  ship  as  invulnerable  to  corrosion  as  if  it  were  a  piece  of  platina. 
I  may  just  illustrate  the  conceivability  of  this  by  repeating  a  very  simple 
experiment,  first  due  to  Professor  Bcboenbein  of  Basle,  the  discoverer  of 
what  is  called  the  passivity  of  iron.  Here  are  two  pieces  of  common  sheet  iron, 
and  a  piece  of  platina.  Here  ia  an  acid  which  is  capable  of  rapidly  corroding 
and  even  diasolving  a  piece  of  iron  in  ita  ordinary  condition  when  plunged 
in  it  directly :  this  acid  does  not  act  on  platina  at  all.  If,  however,  in  place 
of  putting  the  piece  of  iron  into  the  acid  directly,  in  which  case  it  would 
instantly  begin  to  be  acted  upon,  I  touch  it  first  with  the  piece  of  platina, 
and  inunerse  the  two  t<^ther,  and  then  withdraw  the  platina,  the  iron 
remtuns  in  the  add  in  a  perfectly  paasive  condition ;  the  add,  which  ia 
capable  of  dissolving  the  whole  piece  of  iron  in  a  very  few  minutes,  doea 
not  now  act  upon  it  at  all,  it  remains  as  passive  and  as  incorrodible  as  does 
the  platina  itself.  Further,  if  I  now  take  anothe'r  piece  of  iron  which  has 
not  been  tonched  by  the  platina,  and  touch  it  with  the  piece  wMc^  has 
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been  alreadj  tonched  Bnd  immersed,  it  will  be  ibrmd  that  Hie  latter  piece 
of  iron  ia  now  in  the  ooaditioti  to  bring  another  piece  of  iron  into  the 
mme  condition  with  itaelf,  mid  so  in  its  turn  tbia  second  piece  would  not 
be  acted  upon  ;  and  so  we  might  go  on  for  ever.  But  if  I  put  a  piece  of 
iron  which  has  not  been  tou(^ed  by  the  plalina,  or  by  another  piece  of 
iron  BO  tonohed,  into  the  acid,  it  will  be  acted  upon  directJy ;  and  if  I 
tonch  it  now  with  the  platina  idiile  in  the  acid  or  withdrawn  (rom  it,  this 
will  not  now  prevent  its  being  corroded,  nor  arregt  the  corrosion  that  hai 
commenced.  This  little  experiment  suffices  to  show  that  iron,  one  of  the 
most  eingulsr  bodies  amongst  all  the  elements  with  wMch  we  are  ac- 
quainted, marrellonsly  endowed  with  properties  fitting  it  lor  tJie  nses  of 
man,  has  yetunseenandnndiscoreredpropertieB,  such  as  tlioseBaoon  talked 
of  long  ago,  when  he  saJd  nature  etill  eontaineth  secrete  more  rosrrellouB 
and  poteiit  thad  the  wit  of  man  hath  yet  conceived,  much  lees  discoTnred. 
It  indicates  tlie  possibility  that  iron  still  contains  secrets  within  it  that  may 
enable  it  to  be  made  into  an  iron  ship  incorrodible  in  water,  although 
without  any  external  protection  whatever.  Indeed,  did  the  passivity  of 
iron  extend  to  the  chlorine  compounds,  as  it  does  so  far  as  it  yet  known 
only  to  the  oxygen  compounds,  the  end  might  be  at  once  accomplished. 
By  experiments  carried  on  in  Kingstown  Harbour  and  in  various  otJier 
places  upon  the  actual  rate  of  corrosion  of  espoeed  snj&ces,  say  a  sqnue 
foot  ef  iron,  for  lengthened  periods  of  tiiree  or  four  years,  I  have  ascer- 
tained the  rate  of  corrosion  for  iron,  cast,  wrought,  and  steel,  from  various 
makere,  of  different  qualities,  in  various  conditions,  and  in  wions 
waters,  snch  as  fresh  and  salt,  and  ehch  both  pure  and  foul  by  sewage, 
Ac. ;  and  I  may  state  as  one  result  of  these  experiments  that  liie  rate  of  cor< 
rosiMi  for  wrought  iron  in  clear  sea  water— I  am  now  talking  of  average 
iron,  suck  ps  is  used  for  ordinary  ship  building — ^would  be  snch  that,  oor- 
Toded  on  one  surface  only,  six-tenths  of  an  inch  in  depth  would  be  taken 
away  in  a  century.  Itat  is  the  rat«  at  which  an  iron  ship  in  sea  water  will 
corrode  if  not  protected  by  paint  or  anything  else.  If  protected  by  certain 
varnishes  or  coalings,  the  progress  of  corrosion  may  be  enormonsly  retarded. 

The  Ghairhah. — Six-tenths  of  an  inch  in  depth  7 

Mr.  Mallbt. — Yes ;  six-tenths  of  an  inch  In  depth  in  a  century.  Hat 
is  to  say,  if  the  plates  were  six-tentJis  of  an  inch  in  thickness,  and  acted 
upon  on  one  side  only,  the  iron  would  be  all  gone  in  a  ceutmy.  ThJB 
8upp<»es  that  corrosion  takes  place  uniformly  and  alike  all  over  tiie  sur- 
face ;  but  that  condition  does  not  hold  as  respects  the  surface  of  an  iron 
ship;  there  are  parts  where  the  action  Is  mu^  more  rapid  than  at  others, 
and  round  the  rivet  seams  corrosion  takes  place,  caterii  paribus,  mncli 
more  rapidly  than  anywhere  else,  from  the  rivets  being  harder  owing  to  the 
process  of  closing,  than  the  rest  of  the  plate,  and  hence  slightly  electro- 
negative to  the  plates  of  the  ship,  or  m  the  like  relation  to  them  as  a 
piece  of  copper.  It  was  long  ago  ascertained  by  Professor  Edmund  Davy, 
nephew  of  the  celebrated  8ir  Humphry,  tliat  iron  possesses  the  proper^ 
of  beijig  protected,  by  einc  attached  to  it  in  mass,  in  the  same  way  that 
Sir  Humphry  Davy  showed  years  before  that  copper  sheatiiing  co^d  be 
protected  by  zinc  protectors.  I  ascertained  that  the  bull  of  Mi  iron  ship 
could  be  protected  to  a  very  great  extent  from  that  imivcrsal  corrosion 
which  takes  place,  by  the  attachment  in  mass  of  a  surface  of  zinc,  only 
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extending  to  -r^th  ©f  snrfece  of  the  espoBed  Iron.  Bnt  that  will  not  stop 
flQch  Gom>sion  of  an  iron  ship  as  goee  on  close  to  where  the  waflh  of 
the  paddle-wheels  affects  her  sides,  nor  near  the  bows,  and  other  parts 
where  the  air  and  water  are  constantly  agitated  and  renewed  in  contact 
with  the  iron,  and  fresh  surfaces  of  the  latter  constantly  exposed  by  the 
washing  away  of  the  mat  already  formed.  The  moment  you  produce  pro- 
tection with  zinc,  however,  yon  get  a  deposit  npon  the  snrface  of  the  iron 
of  carbonate  of  iime  in  crystals — calcspar,  in  fact,  in  the  ordinary  rhombic 
form — prodnced  by  decomposition  of  the  salts  of  lime  in  the  sea  water ; 
and  so  the  gronndwork  for  fouling  is  at  once  laid,  and  it  increases 
then  at  an  enormons  rate.  I  farther  ascertained  that  if  the  rat« 
of  corrosion  of  iron  in  an  iron  ship — ^the  iron  plates  alone  being  exposed 
to  sea  water,  be  represented  by  a  nnmber  eqnal  to  8 — then,  if  exposed  in 
contact  with  copper,  snch  as  copper  sheathing,  in  the  proportion  of  two 
to  three,  that  is  to  say,  three  square  feet  of  iron  to  two  square  feet 
of  copper,  in  that  case  the  rate  of  corrosion  will  be  increased  In  the 
ratio  of  11  to  8,  the  iron  corroding  alone  at  the  rate  of  8,  but  at  the 
inoreaaed  rate  of  11  if  it  bo  in  contact  with  two-thirds  of  its  own  surface 
of  copper.  But  I  ascertained  a  further  fact,  which  is  an  important  one. 
Ordinary  gun-metal,  such  as  is  used  for  the  screws  of  our  propellers  (alloys 
of  copper  with  8, 10,  or  12  per  cent  of  tin),  possesses  the  power  of  increasing 
the  corrosion  of  wrought  iron  enormously  more  than  pure  copper  itself,  so 
much  so  that  if  the  three  square  feet  of  iron  we  were  talking  of  were  in 
contact  with  two  square  feet  of  gun-metal,  the  rate  of  corrosion  is  increased, 
not  from  8  up  to  11,  but  from  8  to  19.  In  connection  with  this  fact  I 
may  obserre  that  I  have  seen  it  stated  that  a  great  number  of  the  iron 
ships  now  being  sent  to  sea,  or  in  preparation  for  sea,  by  the  Admiralty, 
are  fitted  with  gun-metal  propellere.  If  snch  be  the  fact,  anything  more 
injudicious  or  more  uselessly  destructire  to  the  iron  of  an  iron  ship  can 
Bcarcely  he  conceived,  nor  anything  more  unnecessary.  Every  marine- 
engine  maJrer  knows  perfectly  well  that  east-iron  propellers,  or  wrought- 
iron  propellers,  may  be  made  perfectly  safe,  weight  for  weight,  with  those 
of  gun-metal.  It  is  hard  to  see,  therefore,  why  this  material,  that  costs 
about  Ss.  a  pound,  should  continue  to  be  used,  where  a  material  which  costs 
about  3j(f.  or  id.  a  pound  ought  to  be  used  instead ;  the  dearer  material 
being  positively  mischievous  to  the  iron  ship  as  well  as  to  the  screw- 
bearings,  &c.  I  also  ascertained  that  among  the  conceivable  alloys  of 
copper  and  zinc  with  which  an  iron  ship  might  be  covered,  was  one  closely 
approaching  to  the  alloy  known  as  Muntz's  metal,  but  not  identical  wilji 
it.  This  was  an  alloy  of  four  atoms  of  copper  to  one  of  zinc,  very  nearly 
the  composition  formerly  known  as  Dutch  bi'ass.  It  is  a  remarkable  fact 
that  the  galvanic  action  on  iron  in  sea  water  of  this  particular  alloy  is 
almost  nil.  A  vessel  coated  with  such  an  alloy,  the  surfaces  being  in  the 
proportion  of  3  to  2  as  before,  the  rate  of  corrosion  of  the  iron  is  only 
accelerated  in  the  proportion  of  9^  to  8 ;  the  iron  is  hence  very  little  worse 
than  if  not  in  contact  with  any  electro-negative  metal  at  all.  8o  far  as  the 
chemical  properties  of  this  alloy  are  concerned,  it  might  be  applied  directly, 
therefore,  to  sheathing  an  iron  ship ;  but  any  attempt  at  coating  an  iron 
ship  directly  with  any  metal  sheathing  is  quite  out  of  the  question.  The 
mechanical  difficulties  are  insuperable ;  you  oannot  attach  Bheatbing  firmly 
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to  the  Bkin  of  an  iron  ship  in  any  yn.y,  but  ^ ou  injure  &s  Btrength  and 
ilitniniflh  the  safety  of  me  ahip  enormoosly.  There  is  another  class  of 
facts  to  which  I  may  briefly  refer.  The  rate  of  corrosion  of  iron  in  sea 
water  greatly  depends,  other  things  being  the  same,  upon  the  quality  of 
the  iron ;  I  do  not  mean  the  quality  of  the  iron  in  the  sense  in  which  we 
usually  apply  the  word  in  the  market,  namely,  the  veij  best  iron  as 
regards  tonghness  and  sb«ngth.  Here  is  a  fact,  ascerttuned  by  scTeral 
years'  exposure  of  Urge  surfaces,  and  therefore  reliable, — that  an  equal 
surface  ot  the  hull  of  a  ship  built  of  the  common  plates  known  in  commerce 
as  "boat  plates  " — the  worst  class,  in  fact,  of  StAflbrdshiie  or  Yorkshire 
plates— will  corrode  in  a  given  time  at  the  rate  of  S6,  while  an  equal 
surface  if  made  of  the  very  best  plates  of  cold-blast  South  Wales  iron 
will  corrode  only  at  the  rate  of  about  8  J  to  9 ;  and  that  if  the  plates 
are  of  very  highly-wrought  itvn  worked  over  and  over  again,  such  as 
faggoted  scraped  iron  when  rolled  into  plates,  or  Low  Moor  or  Bowling 
iron,  then  the  rate  of  corrosion  will  be  only  2J  in  the  same  time 
for  equal  surfaces.  It  is  hence  apparent  how  much  is  lost  in  dura- 
bility and  in  freedom  from  corrosion  and  fonling  as  well  as  in  strength, 
by  the  too  prevalent  use  of  inferior  qualities  of  iron  for  shipbuilding.  I 
will  now  drop  the  question  of  corrosion  and  come  to  that  of  fouling.  The 
two,  however,  are  inseparably  connected,  and  for  this  reason,  that  if  it 
were  possible  to  get  Hie  hull  of  an  iron  ship  into  a  condition  that  it  would 
not  corrode  at  all,  there  would  no  longer  be  any  difficulty  about  preventing 
it  from  fouling  at  all.  It  was  years  ago  ascertained  by  Prinsep  of  the 
India  Service- 
Captain  Halbtbd,  R.N.— Which  of  them  ?— because  there  were  several 
brothers. 

Mr.  Mallet. — James;  he  was  attached  to  the  Calcutta  mint.  He 
ascertained  the  fact  that,  if  yon  oil  or  coat  a  surface  of  iron  with  any 
greasy  varnish  or  with  any  shiny  material,  such  as  the  native  Sylhet 
varnish  of  India,  or  even  with  common  drying  oil— so  long  as  a  vestige 
of  such  a  coating  remains  upon  the  surface,  none  of  the  lower  forms 
of  animal  life  attach  themselves  to  it.  The  cause  is  apparently  a  purely 
mechanical  one.  The  surface  is  so  smooth  that  the  animal  is  not  able  to 
attach  himself— the  smallest  wash  of  the  water  washes  him  off.  But 
whatever  be  the  cause,  if  we  could  get  that  sort  of  greasy  material  or  any 
varnish  to  stick  to  iron  permanently,  we  could  prevent  the  fouling ;  but  no 
coating  has  ever  yet  been  devised  that  will  accomplish  this.  Innumerabla 
coating  compositions  have  been  proposed,  I  have  myself  a  list,  made  for 
me  some  months  ago,  of  about  seventy  patents  that  have  been  taken  out, 
since  the  dato  of  my  British  Association  Report  of  1843,  of  different 
nostrums  for  preventing  the  fouling  of  iron  smps.  They  are  all  failures ; 
not  one  of  them  has  answered,  not  even  excluding  my  own,  which  was  the 
origin  and  predecessor  of  them  all.  And  I  may  mention  further :  there  is 
not  one  of  these  patent  compositions  that  is  not  simply  ringing  the 
changes  upon  what  was  originally  proposed  by  myself.  In  ia43  Mr. 
WiUiam  Fairbaim  and  I  patented  a  mode  of  preventing  the  fouling  of 
iron  ships.  It  was  based  on  lengthened  observations  I  had  made  as  to 
what  were  the  conditions  under  which  animal  and  vegetable  life  attach 
thenuelves  to  iron  ships,  and  what  were  the  conditions  that  would  be 
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disadTftntageonfi  to  both.  My  researches  were  condtioted  upon  many 
of  the  lower  forms  of  marine  animal  life ;  and  I  was  then  enabled,  h;  living 
on  the  seashore,  to  cany  them  out  with  the  necessary  accuracy  and  fadlitj. 
I  experimented  on  oysters,  sea-anemones,  mytilus,  halanos,  lepas,  patella, 
and  soTeral  other  forms  of  lower  marine  life,  besides  vegetable  marine  forms 
—auch  as  fiici,  conferve,  byssos,  &c.  I  found  this  curious  fact  with  respect 
to  these  lower  molluBcous  animals:  that  the  soluble  poisons,  provided 
these  creatures  are  very  slowly  accustomed  to  them,  do  not  seem  in  any 
serious  degree  to  affect  them.  I  had  some  of  th^e  animals  in  glass  jars  for 
two  or  three  years,  with  constantly  renewed  aeration  of  the  sea  water.  At 
stated  intervals  a  few  drops  of  some  soluble  poison — for  example,  sulphate 
of  copper — were  dropped  into  some  of  the  jars.  At  last  I  had  oysters 
living  in  apparent  health  in  a  solution  of  sulphate  of  copper,  which,  si  any 
one  of  us  were  to  drink  half  an  inch  deep  out  of  the  glass,  would  hare 
poisoned  us,  or  produced  vomiting.  The  animals  hecune  so  thoroughly 
impregnated  with  copper,  that,  if  you  thrust  a  common  penknife  into  one 
of  them,  and  let  it  remain  in  hia  body  a  short  time,  the  blade  came  out 
coated  with  copper.  The  oysters  themselves  did  not  seem  particularly 
annoyed  for  lengthened  periods,  provided  the  process  was  conducted 
exceedingly  gradually;  they  all,  however,  contracted  in  balk,  and  died 
when  the  poison  readied  a  certain  amount  of  concentration.  If  you  were 
to  put  an  ordinary  oyster,  not  accustomed  to  these  bad  habits  of  poisonous 
drun-driuMng,  suddenly  into  the  same  coppery  water,  it  would  die  within 
a  very  few  hours.  The  facts  are  analogous  with  the  well-known  powers 
of  pamive  endurance  of  all  the  lower  forms  of  life.  The  same,  however, 
does  not  hold  wifb  poisons  of  an  insoluble,  or,  rather,  difficultly  soluble, 
character,  put  in  a  sohd  but  finely-divided  state  in  contact  with  such 
animals.  An  oyster  or  sea-anemone  put  into  a  jar  of  sea  water,  into  which 
were  dropped  a  very  few  gnuns  in  fine  powder  of — say,  realgar  or  sulphuret 
of  arsenic,  and  stirred  up,  is  sure  to  be  deprived  of  life ;  it  could  not  exist 
under  sudt  circumstanceB  many  hours.  The  sohd  grains  of  the  insoluble 
poison  appear  to  be  brought  into  the  fine  cells  of  the  branchin — snch  as  the 
beard  of  the  oyster— and  he  has  not  the  power  of  eliminating  them,  and 
the  animal  is  poisoned,  by  the  irritating  contact  probably.  Whether 
that  is  the  explanation,  I  am  not  naturahst  enoi^h  to  know ;  but  I  can 
vouch  for  the  facts.  My  method,  which  Fairbaim  and  I  patented,  was 
based  upon  these.  It  consisted  in  coating  the  iron  plates,  tdter  they  had 
been  thoroughly  well  heated  by  lighting  cohe  fires  under  the  bottom  of 
the  ship  in  doo^  with  boiled  coal-tar  chiefly,  and  on  that  was  laid  a  slowly 
soluble  varnish,  a  sort  of  metallic  soap,  containing  difficultly-soluble 
poisonous  matter.  It  was  mainly  formed  of  common  bright  varnish,  coal- 
pitch,  soft  soap,  and  the  poisonous  matters,  several  of  which  were  pro- 
posed ;  but  the  one  which  I  advised  as  best  was  "  realgar,"  or  sulphuret  of 
arsenic.  I  went  to  Liverpool  to  see  the  iron-ship  bnilders,  and,  amongst 
others,  the  late  Mr.  Laird,  with  the  view  to  get  them  to  adopt  my  method. 
At  that  time  the  ship-builders,  one  and  all,  said,  "  Ob,  iron  ships  do  not 
foulatall,  and  as  to  corrosion  they  will  last  forever;  but  in  any  case"  (one  of 
them  told  me)  "  we  do  not  want  your  method,  we  have  some  of  our  own 
that  will  do  as  well."  A  few  months  afterwards  I  found  t^t  a  vessel  had 
actually  been  coated  at  Liverpool.    I  succeeded  in  obtaining  some  of  the 
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eofttdug,  and  I  found  that  it  oonButed  of  bright  varniBh,  tallow,  flowerB 
of  HolphiiT,  and  white  araenic— that  is  to  say,  it  was  precisely  the  foor  iii- 
gredienlfi  of  which  my  patent  conaisted,  only  comlnned  in  another  diape.  All 
similar  compodticina  that  are  now  used,  and  which  hare  the  best  repntafion, 
coDMBt  of  partially  insolnble  salts,  either  of  copper  or  araenic,  or  of  hoth, 
mixed  generally  with  a  lot  of  noetrumB  which  are  of  no  nse  whatever. 
l!hey  are  ai  beat  mere  palUativeB,  fiir  it  is  a  fact  that  they  alt  do  ibol,  after 
a  time  longer  or  shorter,  OTer  the  whole  Burface.  The  atnff  geta  atrij^ed  off 
by  the  washing  of  the  water,  or  accidentally,  and  as  soon  as  that  takes  place 
the  remuning  portion  begins  to  get  coated  with  a  thin  film,  of  carbonate 
of  lime,  deposited  from  tlie  lime  in  the  sea  water  ;  and  the  moment  that 
deposit  takes  place  the  surface  becomes  a  fit  nidus  for  the  lower  maTrne 
animals  and  yegetables,  and  then  fouling  goes  on.  We  therefore  come 
to  thiB  conclusion,  that  some  better  method  is  wauted  for  the  protection  of 
iron  ahipB  than  is  afforded  by  any  chemioo-mechanioal  method  of  coatinjf 
yet  proposed.  Now,  I  would  make  one  or  two  remarks  of  a  purebr 
practical  character  upon  what  Mr,  Grantham  has  brought  before  ub.  To 
prevent  any  misapprehension,  I  wish  to  state  tliat  I  have  no  personal 
taterest  in  Mr.  Orantham  or  his  patent,  direct  or  indirect ;  I  stand  here 
by  invitation  of  this  body,  to  which  I  have  the  faimonr  to  belong,  simply 
to  state,  for  the  information  of  those  aronnd  me  and  for  the  good  of 
our  common  fetherland,  whatever  knowledge  I  have  acquired  applicable  to 
(iie  subject.  Mr.  Grantham's  method  amounts  to  this :  we  must  all  admit 
that  if  we  could  put  an  iron  ship  into  a  water-tight  wooden  saucer  of 
her  own  form,  and  let  her  go  to  sea  in  that  wooden  casing,  corrosion  or 
fouling  could  not  take  place  on  her  bottom ;  whatever  happened  most 
happen  to  the  wood.  The  question  therefore  is,  can  yon  make  a  water- 
tight wooden  sanoer  round  an  iron  ship  7  Mr.  Grantham  proposes  to  do 
BO,  and,  for  anytJiing  I  see  to  the  oontrc^,  I  think  he  can  succeed.  His 
method  is  this :  he  spaces  over  the  skin  of  the  ship  a  number  of  dovetailed 
riba  of  iron  riveted  to  the  skin,  and  between  these  he  drives  in,  and  caulks 
water-tight  pieces  of  wood ;  the  dovetails  hold  them  on  without  piercing 
the  skin  anywhere,  and  the  caulking  makes  the  wood  hMq  water-tight ; 
over  all  thie  he  places  what  other  metallic  sheathing  seems  good  to  him. 
I  conceive  there  can  be  no  possible  doubt  that  pieces  of  wood  may  be 
driven  into  dovetailed  recesses  of  that  sort,  with  no  more  skill  than  that 
of  ordinary  shipwright  work,  ho  ae  to  make  them  practically  water-tight. 
When  Boch  a  wooden  surface  is  coated  over  with  another  of  plankmgf, 
properly  secured  with  felt  or  tarred  paper  between,  and  also  caulked,  I  can 
Bcarcely  conceive  the  possibility,  wlule  the  hull  remains  sound,  of  water 
finding  its  way  inside.  But  if  the  sea  water  should  find  its  way  in,  the 
amount  <^  corrosion  that  could  take  place,  unless  there  were  a  stream  of 
water  in  and  ont  so  as  constantiy  to  renew  the  agents  of  corrosion,  would 
be  next  to  nothing.  I  have  already  Bfaown  yon  that  if  a  piece  of  iron  be 
put  into  water  already  robbed  of  combined  air,  or  if  you  exclude  the  air 
frota  it,  it  will  not  corrode  at  all.  Therefore,  if  water  should  get  in  and 
lodge  behind  any  one  of  these  blocks  of  wood,  unless  it  be  perpetually 
renewed  by  a  stream  in  and  a  stream  out,  the  water  that  has  got  in 
there  wiD,  after  a  short  time,  have  next  to  no  power  in  the  way  of 
corrosion.  I  nndenitand  from  Mr.  Grantham  that  the  outer  planking  will 
be  secured  by  brass  screws. 
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Mr.  (JiBANTHAii.^And  tha  Heama  would  be  caulked  as  well. 

Mr.  Mallet. — So  I  heard ;  but  it  appears  to  me  that  if  Qieee  inner 
blocks  were  fitted  and  driven  in  dry  with  a  reasonable  degi-ee  of  accurate 
workraanahip,  fhey  wonld  become  water-tight  without  any  caulkiDg  what- 
ever. Hiis  first  coat  may  be  sheeted  with  brown  paper  or  felt  under  the 
plamking,  and  then  the  plankiiig  applied  and  that  caidked.  Iwonld  then  ask, 
is  there  any  Direction  to  putting  on  the  outer  planking  with  wood  tienaila 
in  plaoe  of  wilji  brass  ecrewE,  as  here  shown,  for  in  that  case  there  wonld 
be  abeolntely  no  inetallie  contiMrt  of  any  sort  between  the  copper  or  other 
sheatiung  and  the  aMn  of  the  ship. 

Mr.  Orantham.— There  would  be  no  metallic  contact. 

Mr.  Mallet.— In  that  case  I  take  it  that  the  copper  wonld  produce  no 
effect  on  the  ship.  The  copper  wonld  itfidf  be  exposed  to  the  action  of  the 
sea,  and  wonld  be  in  the  condition  of  the  copper  of  an  ordinary  wooden 
sh^.  Let  UB  now  suppose  that  tiie  ship  grounds,  or  rides  oyer  her  own 
ftudior,  and  tean  a  large  piece  of  the  wood  coatings  off  her  bottom.  It 
tronld  hare  to  be  a  very  heavy  grind,  indeed,  to  strip  off  the  inner  blocks, 
because  every  block  supports  every  other,  and,  therefore,  you  would  have 
to  break  off  many  of  the  rib  irons  in  order  to  dislodge  any  of  the  blocks. 
But  suppose  several  of  them  were  broken  off,  and  exposure  made  down  to 
tiie  ekin  of  the  ship,  I  make  no  doubt  but  that  then  the  exposed  portion 
of  the  skin  of  the  ship  would  corrode  much  more  rapidly  titan  if  there 
were  no  copper  present  because  there  would  then  bo  metallic  contact 
between  the  copper  and  the  exposed  portion  of  the  Teasel,  made  good  by 
the  sea  water.  But  then  comes  the  questios,  how  much  greater  that  would 
be.  I  have  mentioned  the  &ct  that  iron  and  copper,  being  in  the  ratio 
of  2  to  8,  the  increased  rate  of  corrosion  is  in  the  ratio  of  1 1  to  8.  ffow, 
BometMng  more  than  that  would  be  the  increased  rate  at  which  corrosion 
wotdd  take  place  in  the  case  Bnppoeed.  I  would  merely  say  this  much 
Airther,  that  there  wonld  certainly  be  no  sneh  amount  of  corrosion  as  to 
endanger  l&e  safety  of  the  ship  at  sea  hefbre  she  conld  get  home,  or  into 
some  port  where  the  accident  could  bo  repaired.  I  may  mention,  in 
expUnatioa  to  snch  ohemists  as  may  be  present,  that  in  sea  water,  after 
exposure  for  oonsiderahle  periods  of  time,  the  rate  of  corrosion  of  iron  in 

Eresence  of  copper,  or  other  electro-negative  metals,  does  not  follow  the 
iw  of  voltwc  equivalenta.  It  may  appear  strange  that  copper  and  iron 
put  together  into  sea  water  should  corrode  in  the  ratio  of  11  to  8,  and  not 
in  the  ratio  of  the  voltaia  equivalents.  The  Atct  is,  however,  that  the 
snrfaoes  of  both  metals  when  left  to  themselves  in  sea  water  get  coated 
more  or  less  with  various  insoluble  sulphates,  and  other  salts  and  oxides, 
derived  both  from  the  iron  and  from  die  sea  water,  which  alter  altogether 
the  rate  of  corrosion  that  wonld  otherwise  take  place  were  chemical  action 
quite  unimpeded.  One  or  two  other  thoughts  of  a  practical  character  occur 
to  me.  It  would  appear,  with  respect  to  these  inner  blocks,  tliat  there  are 
some  woods  of  which  they  ought  to  be,  and  some  of  which  they  ought  not.  I 
am  quite  clear  that  they  ought  Dot  to  be  of  piae  wood.  Pine  wood  is 
capable  of  getting  rapidly  into  a  condition  of  softening  and  incipeiit  decay 
on  ile  surface ;  in  that  state  it  rapidly  decomposes  the  sulphates  present 
in  sea  water,  reducmg  them  to  sulphnrets,  which  are  again  decomposed  by 
the  iron,  and  {loirerftilly  increiMe  common.     6u^  very  soft  woods,  unless 
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reemoos  or  thoronghlr  impregnated  with  creosote,  otight  not  to  be  adopted. 
Oak  I  object  to,  because,  as  every  one  knows,  it  rapidly  acts  on  iron  in 
contact  with  it,  getting  black  and  hard.  It  appears  to  me  that  a  tongh 
timber,  elastic,  and  tolerably  hard,  would  be  the  right  thing.  Lt  fikct,  I 
donbt  if  anything  better  ukay  be  fonnd  than  refhse  teak  out  of  the  yards, 
or  perhaps  Honduras  mahogany.  For  the  outside  sheathing  it  does  not 
matter  what  timber  is  used,  be<»nBe  it  only  tonches  the  edges  of  the  dove- 
tail ribs.  If  this  sheathing  were  made  of  fir  these  edges  might  be  exposed 
to  a  very  limited  extent  to  the  objectionable  action  of  the  incipient  decay 
of  pine  timber.  Therefore,  I  think  it  would  be  found  advisable  to  put  a 
little  more  iron  into  this  part  (pointing  to  the  dovetail  heads  of  the  ribs) 
and  BO  allow  for  that.  Then,  the  question  comes,  what  effect  would  be 
produced  upon  the  inner  blocks  by  the  woHdug  of  the  ship.  Having 
^ven  that  point  some  consideration,  I  doubt  that  there  would  be  any 
objectionable  effect  produced.  An  iron  ship  works  in  more  ways  than  one. 
At  sea  eveiy  ship  vertically  woi^  up  and  down ;  it  also  twists.  In 
wooden  ships  nothing  could  be  more  remarkable  than  the  exl«nt  of 
the  latter  movement.  I  recollect  reading  of  some  old  ship  of  Colling- 
wood's,  the  stem  of  which,  when  she  rolled,  tumbled  over  8  or  9  inches  on 
each  side  from  the  looseness  of  the  framing.  That  is  the  sort  of  motion  which 
would  be  most  likely  to  dislodge  these  blocks— not  by  any  single  motion, 
because,  if  you  suppose  the  "  Warrior"  twisting  even  8  or  9  inches, 
the  effect  of  any  one  such  movement  on  any  block  would  be  per- 
fectly imperceptible,  but,  if  that  sort  of  working  were  continuous,  it  would  be 
difOcult  to  say  how  far  it  might  result  in  gradually  loosening  the  timber  at 
last.  This  is  a  conceivable  possibUity,  but  I  do  not  adduce  it  as  a  real  or 
tangible  objection.  Our  ships  ought  not  to  work  or  strain,  and  my  own 
impression  is  that  not  any  of  these  blocks  would  work  loose.  I  think  I 
have  nearly  exhaust«d  the  observations  which  it  has  been  desirable  to  make, 
unless  something  should  arise  in  the  discussion,  wiieu  I  would  ask  per- 
mission to  make  further  observations.  In  conclusion,  I  would  say  that 
Mr.  Grantham's  invention  seems  to  me  weU  deserving  of  a  trial  upon  a 
large  scale  and  in  an  effectual  manner.  Such  a  trial  can,  in  fact,  only  be 
instituted  by  a  Government  department— such  as  the  Admiralty. 

The  Chairman. — Will  you  allow  me  to  offer  your  thanks  to  Mr.  Mallet 
before  we  proceed.  He  is  not  an  ordinary  speaker  on  the  subject.  He 
has  illustrated  and  explamed  it  in  a  manner  which  only  a  man  can  do 
who  is  master  of  the  subject ;  and  I  think  he  is  entitled  to  our  thanks 
for  the  information  he  has  given  us.  We  will  now  pass  on  to  the 
discussion. 

Cftptain  Halbted,  R.N- — L«tt  yeu- 1  eipreaied  mj  own  conviction,  which  hu  never 
been  altered  since,  that  thia  ia  a  mechanical  amngement  which  tettat  to  be  the  mmt 
practicaiiy  available  that  I  have  leen.  Ail  1  would  say  upon  it  i»  thii :  1  would  adviw 
Hr.  Grftntham  not  to  give  up  one  single  hair'a-breadth  in  the  war  ^^  '^e  reduction  oT 
the  iron  plate  in  order  to  accommodate  the  eiteiior  lining,  becMue  I  believe  the 
advantage  of  auch  protection  aa  would  be  given  ia  a  thousand  timei  more  than  tom* 
pensated  bv  the  advantages  to  be  gained  bj  losa  ol  weight,  that  li^to  my,  if  it 
increased  weight  upon  the  atructure  of  a  ibip  would  be  2Sa  tons,  by  all  means  make 
the  ihip  290  tona  larger  to  carry  it.  Nothing  can  exceed  the  miaery  of  tiie  circum- 
stances in  which  we  are  now  placed.  We  ought  never  to  have  arrived  at  it.  There 
haa  never  been  a  Dational  effort  made,  nor  mj  combiDed  eflbrt,  to  prevent  an  iqjurj 
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irhich  is  abioIatEly  deBtrofing  Vbe  ipplic&tioD  of  the  mott  effective  material  far  the 
ships  of  Qie  Na*y.  I  regard  it  as  a  great  dingrace  to  the  whole  country  that  aueh  a 
state  of  tlilnga  >hould  exist,  and  I  am  perfectly  persuaded  that  by  this  time  we  ought 
to  have  ascertained  that  the  thing  Ig  remediable  by  chemical  application,  Or  to  hsTe 
aaceitained  under  what  conditions  it  can  be  placed  to  effect  a  reduction  of  the  fouling. 
If  that  is  impossible,  then  we  have  got  other  resources  to  fall  back  upon,  that  is  to  say, 
you  can  malie  a  substitution  of  tnetal.  Mr.  Mallet  has  mentioned  Munti'i  metal. 
Huntz'a  metal  has  been  shown  to  be  perfectly  equal  in  strength  to  iron,  and  the 
question  is  of  that  importance  that  I  do  not  think  the  matter  of  eipense  ought  to  enter 
into  the  consideration,  I  do  not  think  aoy  expense  can  equal  that  of  being  obliged  to 
forego  tbe  actual  use  of  iron  ships,  for  if  a  ship  has  to  leave  her  station  in  order  to  be 
cleansed,  she  is  unserviceable  on  her  station  for  the  time,  and  nobody  knowa  what  might 
happen  when  she  is  absent ;  therefore  1  do  not  think  the  question  of  expense  ought  to 
be  entertained  at  all.  Hr.  Orantbam  here  proposes  a  mechanical  mode  of  rectifying 
our  present  position,  and  I  have  no  hesitation  in  saying  that,  lo  far  at  an  unproved 
thing  can  be  judged  of,  because  we  have  -no  experience  in  It,  1  think  it  is  eminentiy 
deserving  of  application ;  and  as  vre  have  at  the  present  time  a  new  kind  of  ship  which 
is  about  to  be  commenced,  and  which  is  to  be  made  the  subject  of  experiments,  I  would 
advise  Mr.  Grantham  to  press  very  hard  to  have  his  application  applied  to  the  bottom 
of  Captain  Coles's  cupola  sliip.  1  am  strongly  of  opinion  that  Captain  Coles  would  not 
make  the  slightest  objection ;  on  tbe  contrary,  if  the  method  has  the  efffect  of  maintsjn- 
ing  the  efficiency  of  bis  ship  infinitely  longer  than  otherwise  she  could  be  with  a  bare 
iron  bottom,  I  believe  Captain  Coles  would  jump  at  it.  Moreover  there  seems  to 
be  a  desire  on  the  part  of  the  Admiralty  to  make  that  ship  an  experimental  ship  for 
mnre  purposes  than  one.  1  see  they  are  going  to  apply  one  or  two  different  modes  of 
filing  the  armour-plates,  and  I  should  advise  Mr.  Grantham  to  make  a  set  at  that  point. 
There  is  also  this  suggestion  which  I  would  make  to  him,  which  is,  the  use  of  Huntz'a 
metal  and  not  of  copper.  It  is  a  mere  routine  we  have  got  into  with  regard  to 
tbe  use  of  copper.  The  whole  mercantile  service  of  the  country  use  Munt^'s  metsi 
instead  of  copper.  It  is  infinitely  better,  it  is  absolutely  cheaperi  the  restoration 
or  re'construction  of  it  when  it  is  worn  is  quite  as  easy  as  that  of  copper.  Our 
establishment  down  at  Chatham,  where  we  make  all  the  copper  for  our  ships.  Is  just  at 
•vailable  for  making  Huntz's  metal  as  it  is  for  making  copper.  I  had  Huntz's  metal  in 
use  on  a  ship  which  I  commanded.  At  the  time  when  screws  were  first  Introduced, 
befbfe  we  adopted  our  present  mode  of  lifting  the  screw,  we  used  to  withdraw  it  j  the 
ends  of  tbe  ihafts  were  then  left  exposed,  and  the  galvanic  action  was  very  powerful 
indeed.  The  Mriet  of  eiperiments  to  which  Mr.  Mallet  hu  referred  were  then  made, 
for  tbe  purpose  of  ascertaining  whether  any  other  mixture  would  exhibit  less  powerful 
galvaoic  action  than  that  which  was  done  by  the  copper,  and  all  the  aft-part  of  our 
icrew-sfaips,  up  to  the  year  18!>3,  were  sheathed  with  Munta's  metal.  The  ship  1 
commanded  was  sheathed  entirely  with  Huntz's  metal.  I  preferred  it,  and  the  bottom 
of  my  ship  was  cleaner  than  those  of  the  other  frigates  with  which  I  was  tying. 

Ite.  Paacv,  F.R.S. — 1  have  listened  with  great  attention  to  Mr.  Mallet,  and  have  been 
struck  with  many  remarks,  and  with  none  more  so  than  those  which  related  to  the 
purity  of  certain  qualities  of  iron.  I  think  Hr.  Mallet  stated  that  certain  descriptions 
of  iron  which  were  known  to  be  most  pure,  resisted  corrosion  moat  effectively.  If  that 
be  a  fact,  it  is  one  of  very  great  importance,  because  1  believe  that  this  particular  kind 
of  iron  wonld  be  found  to  possess  tbe  very  highest  degree  of  tenacity,  and  to  be, 
therefore,  the  best  possible  iron  for  use  in  structures  of  this  kind.  It  appears  to  me 
that  the  subject  is  very  far  from  being  exhausted.  Although  many  experiments  have 
been  made  on  the  application  of  varions  kinds  of  cements,  and  attbough  many  patents 
have  been  taken  out,  aod,  as  is  customary,  the  same  thing  has  been  patented  over  and 
over  again,  still  I  cannot  help  thinking  that  an  experiment  of  a  very  important  character 
yet  deserves  to  be  made.  I  should  like  to  have  heard  what  Mr.  Mallet's  experience 
was  as  to  the  application  of  metallic  coating.  I  think  he  condemned  them  all  without 
any  reservation.  I  do  not  know  myself  whether  many  experiments  have  been  made. 
If  tbey  have  not,  it  certainly  seems  desirable  that  aometbing  of  the  kind  should  be 
done — such  as  the  application  of  arsenic.  It  is  quite  possible  to  apply  arsenic  in  more 
ways  than  one  to  a  surface  of  iron,  and  not  only  ar^nic,  but  other  metallic  bodies.  It 
may  turn  out  that  these  applications  are  useless ;  but  until -we  have  the  experiments,  vre 
lit  not  in  «  pwitlon  U>  ipcak  with  any  d^i««  of  autborit|  on  the  pcdnt.    With  refers 
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*aee  to  the  remark  which  Captain  Halated  made  upon  the  tubstitutioa  of  Mnnti'i 
metsl,  I  think  that  it  a  autyect  of  yaj  great  importuice.  It  ii  a  aubject  about  which 
I  have  recent];  placed  mj  own  new*  oa  public  record ;  thereCbre  I  will  not  detaja  you 
with  aiif  ramu-ki  thereon. 

The  Chaibmah.— Perbap*  you  concur  in  Captain  HaJited'i  viewal 

Dr.  PiRcr. — I  am  not  prepared  to  aay  that.  I  think  it  i>  a  aubject  worthy  of  more 
attention  than  it  has  yet  receiied.  Probably  the  Admiralty  have  Kune  good  reuon  for 
piefening  copper.  I  beUeve  in  the  caae  of  Munti's  metal  it  is  neceuary  that  the 
veiul  should  be  examined  and  repaired  after  a  comparatively  short  time. 

Captain  Halsisd. — No,  that  is  not  so.  It  is  almost  uniTCTsall)'  adopted  in  tba 
merchant  service,  and  I  have  bad  it  in  my  own  sbip. 

Dr.  Pbsct. — How  long  without  cleaniogl    That  a  the  poiiU. 

Captain  Hajlstsd. — We  were  more  tiian  two  yean  before  we  were  taken  Into  dock. 

Dr.  Pbkct. — Is  not  that  a  short  time  for  veuels  of  war  t 

Captain  Halsted. — She  was  not  taken  in  purposely  for  it;  she  came  into  dock 
accidentally,  and,  when  die  did  ccme  in,  airaogeoients  were  made  for  an  examination  of 
the  amonnt  of  fouling  as  compared  with  copper.  The  result  of  that  euffiuuttoa  is 
with  the  Admiralty. 

Dr.  Pkrci. — The  explanation  of  Uiat  is,  that  the  linc  ii  perpetually  diiaolvjag  away, 
■o  that  the  hold  of  these  animsli  is  prerentsd.  In  the  course  of  time  the  whole  trf  the 
zinc  disappears  i  *o  you  eee,  here  conxnion  plays  a  Tery  important  part. 

Captara  Halstid. — It  may  depend  upon  tbc  amount  of  metal  (  but  in  the  cwk  of 
my  own  ship  I  know  thtt  the  report  now  exista,  and  I  know  how  very  little  we  bad  to 
do,  became  we  bad  a  dean  bottom  when  tiie  ship  waj  taken  into  dock. 

Dr.  Pkrct. — That  lead*  ate  to  anothn  question  aboot  the  effect  of  conoiioD  in  the 
wayofpicrenting  UwattachMoitof  tbeKibelli,  ftc.  One  would  think,  A  |>rt*rt,  tbtf 
in  propirtloo  to  the  d^pec  of  oocroHW  would  be  the  difficulty  of  altacbmeut.  I  d« 
«ot  know  wbedier  I  am  rigU  in  ay  view.  A  certain  amou^  of  corrosion,  1  bdicv^ 
wo«U  be  deifrdda  in  cbms  «f  Uiis  luod,  unleas  you  bave  tbtt  degree  of  abaoliM 
Mnoothness  to  which  Mr.  UaUet  has  called  attation. 

Geo.  TukHEB,  E*q.,  Master  Shipwright,  Woolwich  Doc^avd.— I  do  not  tbiak  tbc 
Mpper  sheathing  ia  altogethra'  free  ban  fouliag.  I  recoHa:t  t  caae  in  Wch  we  took 
off  about  ten  tom  of  mussels  from  the  bottcm  of  a  ship. 

The  CsAiEHAM. — It  is  a  ^estion  of  degtee. 

Mr.  TtiBNEB. — I  have  kiwwn  copper  on  llie  old  "  Royal  Soveceisn"  (^t  wm  paw 
copper  tbea  i  we  ha*e  lost  the  Baking  of  it)  that  bad  l>eeB  on  twenty~otie  yeara,  and 
there  was  no  dinnMition  at  bM.  How  to  aecauat  for  it  it  ww  ImpowUe  to  ny,  birt 
toch  wvi  the  fact. 

CHAButi  AirsKWroN,  Gaq..  Chief  Engineef  and  iHpector  of  Machinery,  Woojwicb 
Sodf^rd. — I  will  not  attempt  to  dBtaiB  Ike  HeetiDH,  but  I  would  t«miitd  Csftaiit 
Habted  ctf  an  cxpciimaDt  which  wat  aunte  at  Woolv^h  ifteen  yean  aeOi  when  aja 
iron  boat  was  covered  wWi  an  adhuin  kind  of  Jiamfitulicon  ahont  ^  incb  thick,  and 
an  this  a  cmnplete  sttbee  of  capper  wm  hud  by  adhesion,  ^  it  ww  very  difficult  to 
tabeitoS.  T1iee^EnBMBtwas>otca«)^leted,but it abowstbatstnaetlungof thcsaBM 
kind  might  be  made  aiqtKcable  to  ebeathuig  On  bottom*  of  ships.  I  believe  that  it  ia 
admitted  that  Utmie>  is  Hit  beat  matecid  for  adheii^  to  iron.  With  if^ard  to  thoae 
eapsnments  whicA  Mr.  M^et  has  brought  forward  tovi^t.  I  would  not  Hiink  ol 
taming  mcb  tkiagt  into  fjdicnie,  hnt  the  eaperinMHi  «re  so  wonderful  that  it  almoat 
mika  one  snppole  that  n  devar  ieUow  ctu  produce  any  resolti  he  pleases.  There  is 
one  curious  thii%  about  the  coBnectioa  of  ban  and  iroa.  1  hwe  been  in  the  habit  of 
breaking  up  boiletetlnt  have  been  tubed  hi  biftia — farasi  tubes  in  iron  plates  ;  1  do  not 
rememlJertohBveieen  anyof  the  plalea  the  worse  for  the  brass  tubes  fitted  m  them.'< 

Hk.Mau«t. — AasumiDgtbeliut,  aacientiflceKplanatuMi  of  it  it  not  difficult  nor 
inconsiatent  with  anything  1  have  stated.  The  iron  pans  in  whkih  salt  is  prepared 
in  Cbe  Cheshire  Salt  WorkB,  evqforate  boiling  brine,  end  yet  are  acted  upoa 
scarcely  at  all.  Water  holding  a  satatated  (olution  of  aalc  oostuni  no  ah-,  and 
this  is  exactly  in  accordance  with  what  I  eiplained  at  the  outset,  that  kon  placed  in 
water  horn  whuh  eombined  air  has  been  exhausted,  will  not  corrode.  That  is  more  or 
teas  the  caae  in  every  marine  boiler.  But  the  more  effident  cause  which  protects  the 
brass  tubes,  and  every  part  of  the  interior  of  a  rmarine  boiler  is,  that  before  the  boiler 
ba*  been  Inactuni  six  hoon  a  stony  deposit  (insoinble  salts -^  lime -diteBjj  takeaplaea 
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on  the  aurfkce,  tnd  this  pToteetB  it  from  further  corrotivG  utitra  i  there  ii  no  niet^Uc 
•urfhce  exposed,  there  bein|;  a  thin  fllm  of  depoait  between  the  i*Kter  «id  the  lidei  of  the 
txriler.  With  ref^nct  to  Bonie  rematka  bf  Dr.  Pwcj,  I  vould  mentloD  first,  with 
respect  to  Hunts's  metal— end  thii  ms  one  of  the  things  I  had  intended  to  allude  to 
before — I  see  no  reason  why  Munti'a  metal  should  not  be  BubstJtuted  for  copper  in 
Mr.  Grantham'*  case.  Muntz'a  metal  was  not  the  peculiar  alloy  of  no  action  that  1 
was  talking  of,  Which  lea\ea  the  irdn  in  its  neartr  neutral  condition,  hut  I  think  Hunts's 
met*]  would  be  an  adtantageoua  substitute  for  copper  in  this  instance,  and  would  pro- 
duce leas  effect  oh  the  irOn  in  anTcaxe  than  copper  would.  I  would  not  recommend  the 
hstenlngs  here  or  any^ae  else  to  he  of  Hunta's  mttal,  for  Uien  can  be  no  more  de- 
ceptive ot  uneafe  metal  for  bolti  or  other  hateiiuiga  than  it  Is.  In  the  course  of  time  it 
gets  Into  a  njstallized  condition,  and  a  bolt  that  will  beac  nineteen  tons  to  the  s4uare 
inch  wh«l  btt  rolled,  may  In  the  course  of  a  few  mantha,  or  enn  a  few  dafs,  break  sB 
easily  almost  u  a  (riece  of  crockery.  Dr.  Percy  has  ssked  meaquestian  with  referenca 
to  metallic  coating.  In  speaking  lof  metallic  caatlUg,  1  alluded  only  to  galvaniiing— 
eottting  with  sine,  or  with  linc  and  tin. 

These  have  beea  tried,  and  found  ineOtetlve  in  tea  water,  for  reasons  which  t  have 
before  alluded  to:  but  1  entirely afree  with  Dr.  Percy,  that  the  subject  of  modifying 
the  substance  or  «Drftec  of  the  inm  ts  not  exhausted ;  that  a  gnat  deal  might  yet  tw 
done  in  the  wayotcartfallyuidreallyacientiAcally-conducted  research,  with  such  means 
given  to  Meist  experiment  as  the  public  departments  can  alone  supply,  and  nat  by  the 
vohmtary  labour  and  raearch  of  private  individuals,  as  wsb  my  case.  My  esperiments 
were  made  purely  for  the  sake  of  knowledge,  and  at  the  expense  of  the  British  Asao- 
cintlon,  which  spent  £304  or  £400  upon  these  experiments ;  but  mdi  eiperinients, 
to  In  nnducted  right,  wontd  need  tar^  amounts,  and  tdie  appliances  vibnA  the  public 
dockyards  could  offord  to  be  pUced  in  the  hands  of  scieatiflc  Men.  Another  direction 
of  inquiry  is  open,  wbteh  Dr.  Percy,  talking  of  this  and  imdogoui  subject*  a  fitW  days 
Bgo,  stated  to  me.  He,  I  believe,  holds  the  view  that  a  large  field  of  inquiry  exists 
as  to  how  far  certain  minute  alloys  of  other  metals  mixed  with  iron  for  ship  plates 
might  be  attended  with  ao  available  diminution  of  corrosion  and  also  ot  fouling.  It  ii 
a  fact,  aa  I  have  mentioned,  that  the  purest  iron  corrodes  by  much  the  slowest,  and 
tbat  such  iron  therefore  makes  the  beat  as  well  as  the  strongest  ships.  The  quality  of 
iron  that  is  commonly  used  for  Iron  ships,  called  boat-plate  iron,  la  not  only  the  wont 
mecbsaicaliy,  but  the  wont  chemically.  But  it  remains  still  for  the  chemist,  the 
metallurgist,  and  the  engineer  together,  to  discover  whether  it  may  not  be  possible  to 
make  some  compound  of  iron  of  this  beet  quality,  with  another  metal  in  small  propor- 
tion, that  as  respects  the  ends  in  view  shall  be  best  of  alt. 

The  Chairman. — It  is  really  a  very  important  aubject,  and  we  were  turning  over  in 
our  minda  whether  we  could  not  find  a  day  to  carry  on  the  discussion.  We  are  very 
much  indebted  to  Hr.  Mallet  and  Dr.  Percy  for  the  very  pertinent  facts  they  have 
brought  forward  to-night.  When  we  were  discussing  the  subject  of  iron  ships,  a  number 
of  facta,  which  then  appeared  to  be  opposing  facts,  are  now  explained  by  the  different 
qualities  of  the  iron,  and  the  different  degrees  of  susceptibility  to  corrode.  If  an  inferior 
iioQ  is  used,  a  ship  of  that  description  is  worth  next  to  nothing;  and  a  ship  of  the  very 
best  description  of  iron  is  worth  a  great  deal,  and  would  perhaps  be  the  best  description  of 
ship,  if  only  the  efi'ect  of  fouling  was  disposed  of.  Since  the  remark  with  respect  to  the 
loss  of  a  knot  per  hour  in  the  speed  of  the  Irish  boats,  1  have  made  a  calculation  as  to  the 
cost.  Itwould  be  equal  to  about  one-sixth  of  the  whole  quantity  of  coala  they  bum;  and, 
taking  the  reduction  of  apeed  from  fouling  the  bottom  of  the  "  Warrior,"  ns  estimated 
by  Mr.GiaDthsm — notat  the  figures  he  puts  it,seven  to  twelve — buttakingareduction 
of  speed  equal  to  one-third,  it  would  make  a  difference  of  about  50  tons  of  coal  a-day  In 
that  ship.  Abroad  coals  are  not  to  be  obtained  under  £2  per  ton,  sometimes  at  not 
less  than  £i  per  ton  ;  but  take  it  at  £i  per  ton,  and  there  it  f  100  per  day  lost  by  the 
diminished  speed  of  the  vessel  through  fouling.  Now  Mr.  Grantham's  estimate  for  hi* 
sheathing  ia  only  £4,000;  we  see  from  the  above  how  soon  tbat  would  be  realiaed  in  the 
saving  of  coal.  But,  as  Captain  Halsttd  justly  observed,  that  is  no  measure  of  the  ship's 
performance,  because  if  she  has  to  go  1,000  miles  to  be  docked  the  whole  use  of  the  ship 
is  lost  during  the  period  she  is  away.  If  shcis  tbe  type  of  a  fleet,  and  all  the  vessels  are 
liable  to  become  thus  defective,  the  whole  fleet  may  require  to  go  away  or  become  weak- 
ened, so  that  the  mischief  they  were  intended  to  prevent  may  be  effected  in  its  altsence. 
It  strikes  me  that  this  method  of  Mr,  Grantham's  is  really  a  Complete  one.    I  do  not 
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thiDk  It  li  of  that  chnteter  which  requlrti  to  be  what  they  call  "teitcd."  I  am 
perfectly  wtisfied  with  the  explanation  which  Hr.  Mdlet  hu  given,  that  there  ia  do 
danger,  no  material  danger,  If  only  the  right  description  of  wood  Is  used,  and  ordinary 
care  is  taken  in  putting  the  sheatbing  oo, — I  agree  with  him  that  no  water,  in  any 
great  quantity  mateiialiy  to  injure  the  construction,  can  get  in ;  therefore  it  is  really 
perfect  of  its  kind.  It  would  be  paid  for  in  a  short  time,  and  the  efficiency  of  the 
vessel  would  be  preserved.  Twenty-five  yean  ago  I  waa  on  the  coast  of  Africa  when 
an  Iron  whaler  came  out  Shehadonlybeni  six  monthsout  from  ^igland.  She  had  been 
cleaned,  as  well  as  they  could  clean  a  vessel  at  aea,  every  month,  ^Ui  long  brooma  and 
ropes,  under  her  bottom ;  but  ibe  had  long  grass  and  barnacles  of  Immenae  size  attached 
to  her,  in  consequence  of  which  she  waa  not  safe.  She  would  neither  sail  nor  steer,  added 
to  which  she  waa  not  manageable.  Her  crew  had  this  enormoua  work  entailed  upon 
them  besides  their  ordinary  work.  I  made  a  report  to  the  Admiralty  on  the  sutgect,>nd, 
with  such  before  them,  it  was  not  to  be  wondered  at  that  they  did  not  undertake  to  embari: 
in  Iron  abip* :  they  may  be  very  eBMUve,  the  iron  may  be  very  good,  but  if  they  foul  in 
this  way  they  will  be  useless.  It  appean  to  me  that  this  system  does  get  rid  of  that 
difficulty.  I  do  not  think  the  seams  would  open  in  any  injurious  degree,  for  a  three- 
decked  ship  of  the  old  atyle  only  broke  her  sheer  fifteen  inches  in  launching.  Alter  the 
new  system  was  introduced  by  Sir  Robert  Seppings,  similar  ships  only  broke  three 
inches  in  coming  off  the  stockt.  When  you  come  to  divide  the  largest  quantity  over  the 
number  of  these  small  sections  or  platca,  you  will  see  tliat  it  am  have  no  appieci^ile 
elhct  on  the  joints ;  and  when  you  consider  that  the  seams  of  wooden  ships  ore  so  opto 
that  in  caulking  them  you  sometimes  drive  in  oakum  equal  to  inch  rope,  the  thickncM 
of  the  twentieth  part  of  a  sheet  of  paper  is  reall)  no  opening  whatever.  With  the  beat 
ship,  when  first  launched,  the  seams  are  of  immenae  size  as  compared  with  the  opoiiog 
which  is  supposed  possible  to  arise  from  the  bending  of  the  ship. 
We  have  to  return  oui  beat  tbaoka  to  Hr.  Grantham  for  his  interestlDg  p^>er. 
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Afonday,  March  Slat,  1862. 
Capt4I»  E.  G.  FISHBOUENE,  R.N.,  C.B.,  in  the  Chair. 


ON  CONSTRUCTING,  MANCEUVBING,  AND  PROPELLING 
SCREW  STEAMERS  FOE  WAR  AND  OTHER  PURPOSES, 
AND  THE  APPLICATION  OF  A  SCREW  PROPELLER  CAL- 
CULATED TO  PREVENT  FOULING. 

By  Commander  T.  E,  Stmonm,  R.N, 

As  it  ia  well  known  and  admitted  that  there  are  many  imperfection  a  in 
the  present  method  of  fitting  the  screw  and  in  man<BUvring  and  steering 
screw  ateamers,  more  eapecially  thoiie  for  war  purposes,  it  is  surprising 
that  these  subjects  hare  not  received  more  notice.  It  is  true  that  a  casual, 
remark  baa  been  made  as  to  the  necessity  for  "  protecting  the  screw,"  and 
improving  the  steering  qualities ;  but,  as  a  rule,  discussion  has  been 
almost  exclusively  confined  to  the  respective  merits  of  "  armour  plates  " 
and  "  guna,"  as  though  they  w^re  the  only  two  things  needful. 

All  seamen  will  admit  Uiat  the  objects  I  have  named  are  not  second  in 
importance  even  to  those  two  great  questions ;  for  of  what  comparative  use 
is  a  ram  or  an  armour-clad  ship  without  the  power  of  manceuvriug 
rapidly,  either  to  give  a  blow  effectively  or  avoid  that  of  an  antagonist; 
and  can  anything  more  pitiable  be  imagined  than  one  of  thoae  leviathans 
shorn  of  its  motive  power,  a  helplesa  log  on  the  ocean,  at  the  mercy  of 
amaller  vessels,  her  screw  or  rudder  disabled,  perhaps,  by  the  first  broad- 
side of  an  opponent  half  her  size;  or  by  the  wreck  of  some  mast  she  may 
have  ahot  away  in  chase,  for,  be  it  remembered,  a  screw  is  as  likely, 
or,  perhaps,  more  likely,  to  be  fouled  by  other  shipa'  rigging  and  wreck 
dian  her  own,  and,  if  we  are  to  judge  from  past  accounta  and  delineations 
of  naval  actions,  there  must  be  plenty  of  it  floating  about  at  such  times. 

Although  we  have  the  highest  authority  for  it,  and  common-sense 
dictates  the  necessity  for  rapidity  and  precision  in  mansuvring, 
what  advance  have  we  made  lu  that  direction  to  meet  the  requirements 
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of  the  increased  proportioDS  of  oar  Ehlps  ?  We  find  the  reply  in 
the  pnbliahed  statements  of  their  steering  qiialitieB.  Reflect  for  an 
instant  on  the  time  and  space  it  vroold  occupy  to  turn  such  a  ship  as 
the  "  Warrior,"  as  now  equipped,  frhen  at  slow  speed,  and  what  incalcu- 
lable dama{^  might  be  done  to  her  by  one  or  more  smaller  shot-proof 
ships  capable  of  turning  twice  to  her  once,  which,  having  this  advantage 
in  turning,  might  always  avoid  her  blow.  An  eminent  engineer,  on  a 
very  receJit  occasion,  remarked  that  "  it  was  one  thing  firing  at  a  target 
and  another  at  a  ship  constantly  moving,  and  therefore  as  oAea  offering 
an  inchned  plane  to  tfie  shot  as  a  vertical  one.  Ships,"  he  s^d, "  wmild 
not  always  accommodate  yoa  by  placing  themselves  at  right  angles." 
Nothing  can  be  more  to  the  point;  and,  I  add,  no  man  would  so  "  accom- 
modate  "  his  opponent  if  his  ship  were  under  perfect  control,  but  would 
take  that  advantage  superior  manauTring  power  gave  him,  and  place  her 
at  an  inclined  angle  with  his  antagonist,  eiuier  to  receive  his  fire  or  avoid 
the  bbw. 

Now,  although  I  admit  that  some  of  our  screw  steamers  do  manteuvre 
very  fairly  under  favourable  circumstances,  there  is  not  one  of  great 
length  that  could  be  moved  with  certainly,  or  anything  approaching  it, 
especially  at  slow  speed — and  it  is  at  slow  spaed,  I  api^diend,  that  ru 
action  would  be  fought,  at  least  a  gansral  one.  It  is  one  Uiiflg  tO  det^be 
a  circle  in  a  fair  way  ^id  another  to  turn  a  ship  short  round  in  actiw,  I 
contend  that  a  perfect  fighting  ship,  no  matter  whether  ^-mour-ckd  or 
otherwise,  should  have  the  power  of  turning  in  her  own  length,  or  nearly 
BO,  and  that  the  steering  power  should  be  as  perfect  going  astern  as  going 
ahead;  that  the  propelling  power,  be  it  what  it  may,  dioold  be  out  of 
danger  from  shot  or  ram ;  and  that  she  should  be  of  such  a  draught  of 
water  as  to  enable  her  to  go  into  any  of  oar  own  harbours  or  docks 
without  delay,  or  to  stand  fearlessly  into  an  enemy's  port,  and  occupy  a 
position  that  will  enable  her  to  use  her  guns  e^tively,  some  means  bein^ 
adopted  whereby  the  rolling  is  reduced  materially,  a  rifled  or  any  odier 
gun  being  comparatively  of  little  use  unless  you  nave  a  steady  battery  to 
fire  it  irom.  The  disadvantage  of  heavy  draught  of  water  was  constandy 
felt  by  our  inshore  squadrons  during  the  old  war,  and  has  been  more 
recently  made  manifest  during  the  operations  in  China.  With  sach 
examples  before  us  need  we  hesitate  to  reduce  it  ? 

I  am  strongly  of  opinion  that  in  ships,  as  in  other  machines,  spedaj 
tools  are  required  for  special  work,  if  it  is  to  be  done  perfectly.  We 
must,  therefore,  make  up  our  minds  to  throw  overboard  old  notions,  and 
adopt  such  as  will  meet  altered  circumstances,  and  not  attempt  to  cram 
into  a  ship  intended  for  operations  in  shore  the  same  amoimt  of  stores  and 
gear  we  should  put  into  one  intended  for  cruizing  purposes,  or  to  expect  to 
obtain  any  great  results  under  canvas  from  ships  reqiiired  to  steam  at 
high  velocity.  It  is  very  clear  that  some  point  must  be  conceded  to  obtain 
a  special  result,  and  I  take  it  most  are  now  of  opinion  that  any  attempt  to 
effect  a  combination  of  qualities  in  sliips  of  the  present  type  will  be  fudle. 
I  believe  that  masts  and  sails  are  necessary  to  all  classes,  but  only  as  an 
auxiliary  in  case  of  a  breakdown,  and  to  ease  the  "  rolling  motion ;"  thw 
may  be  adopted  without  hesitation  when  the  fouling  of  the  screw  is 
obviat*^,  as  I  am  confident  it  is  in  the  form  of  propeller  described  in  tUs 
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paper.  That  keeping  masts  aloft  eases  the  rolling  motion  b  well  known 
to  practical  men  and  those  who  hare  seen  a  dismasted  ship  in  a  sea  way. 
It  ia  obvious  that  no  vessel  without  masts  can  roll  as  easily  as  witi  them, 
on  the  principle  of  the  metronome,  espedallf  if  they  have  fore  and  aft 
sails  eet  with  their  eLeete  hauled  flat  aft,  which  will  reduce  the  motion 
even  in  a  calm,  and  is  an  expedient  often  resorted  to.  I  ther^re  much 
doubt  if  ships  without  maete,  as  is  contemplated,  will  be  as  effidait  for 
general  purposes  as  is  expected,  and  their  absence  will  be  found  very 
inconvenient  in  hoisting  in  and  out  heavy  weights,  fishing  the  anchor,  £0. 

Cellular  Oirder  Syeiem. — At  this  pojiit  I  consider  it  riglit  to  observe 
that  Mr.  Roberts  was,  so  far  as  I  can  ascertain,  the  first  to  recognise  the 
necessity  for  giving  greater  longitudinal  strength  to  iron  ships,  and  to 
promulgate  this  doctrine  in  his  patent  of  1662  (and  on  many  public 
occasions),  in  which  he  compares  a  ship  to  a  "  beam,"  and  that  as  a  beam 
(which  increases  in  strength  as  the  square  of  its  depth,  or  nearly  so)  it 
was  desirable  to  increase  tiie  sectional  area  of  the  iron  in  the  uj^r  part 
of  the  hull,  and  thus  secure  the  utmost  strength  due  to  the  whole  depth 
of  the  ship's  ade  from  gunwale  to  bilge. 

This  conclusion  was  arrived  at  on  noticing  the  weakness  exhibited  by 
iron  ships  of  great  length  building  at  that  period,  tlie  iron  sides  of  which 
terminated  at  the  deck,  the  top  side  being  composed  of  wood  of  very  light 
scantling,  thus  losing  several  feet  of  depth,  and  consequently  a  large  pro- 
portion of  strength  on  the  uj^er  side  of  the  ship  or  beam. 

Recognising  the  applicability  of  the  cellular  girder  system  to  these  iron 
ships,  he  next  sought  a  mode  of  arranging  it,  by  which  the  greatest 
strength  could  be  obtained  where  it  was  most  required,  viz.,  at  the  top 
and  bottom,  without  a  corresponding  increase  of  weight  or  interfering  with 
existing  arrangements. 

Novel  Mode  of  applying  Qvrdera. — Instead,  therefbre,  of  introducing 
girders  under  the  deck,  and  consequently  some  six  feet  from  the  rop  of 
the  ship  or  beam,  as  has  been  subsequently  recommended  by  other 
authorities,  he  proposed  to  make  his  girders  subservient  to  the  require- 
ments of  his  ship,  forming  them  out  of  the  cabins,  saloons,  coal-bunkers, 
and  keels,  as  sbown  in  the  drawing  of  the  mid  section,  sheets  1,  3,  and 
S;  he  Ukewise  proposed  to  make  the  decks  of  iron.  Thus,  as  in  the 
lithc^aph  of  a  large  passenger  or  troop  ship  (Plate  I.),  the  cabins,  or 
horse-stalls,  on  either  side  form  a  continuous  cellular  girder  fore  and  aft 
the  ship,  the  vertical  parte  being  formed  of  the  side  of  the  ship  and  the 
face  of  the  cabins,  the  top  and  bottom  being  composed  of  the  iron  main 
deck  and  a  strong  covering  plate  which  runs  fore  and  aft,  and  is  connected 
with  the  upper  deck  or  platform,  the  cells  being  formed  by  the  divisions 
or  bulk-heads  of  the  cabins  or  stalls.  By  this  arrangement  it  will  be 
seen  that  there  would  be  a  very  great  increase  of  longitudinal  strength  in 
the  right  place  beyond  that  of  a  girder  under  the  deck.  Had  the  "  Vic- 
toria" troop-ship  been  fitted  with  these  girders,  her  bulwarks  might  not 
have  been  stove  in  on  her  late  disastrous  voyage. 

Midtkip  Girder  finned  of  the  Saloons,  Cabins,  ^c, — Instead  of  making 

the  "  deck  saloons  "  of  wood  or  of  iron  in  broken  lengths,  he  proposes  to 

make  them  of  iron,  forming  a  continuous  girder,  B,  nearly  from  stem  to 

stem,  eonnected  with  the  poop  and  fc»%castle  deck;  this  would  in  itself  be 
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suifident  for  al!  practical  purpoaes;  the  sides  of  the  saloon  could  be  made 
as  those  of  the  cahiDS,  or  of  a  "  lattice  girder,"  with  advant^^e,  and  thus 
admit  of  doors,  windows,  &c.,  being  introduced  without  weakening  the 
structure.  Thia  hitter  plan  has  been  adopted  (the  lattice-bar  excepted) 
in  man;  light-draught  Eteamers,  but  has  not  hitherto  been  applied  to 
latge  steamships,  although  there  are  mauy  Instancea  on  record,  and  some 
of  no  ancient  date,  where  their  presence  would  have  been  ver^  serviceable. 
Plate  I.,  No.  1,  shows  the  arraogement  of  cabins  in  the  ailer  part  of  the 
ship,  and  horse-staUs  in  the  fore.  No.  2  is  the  deck  plan,  showing  fore 
part  of  midship  girder,  used  as  horse-staUs,  with  passage  between  the 
stalls ;  the  after  part  fitbed  as  saloons. 

Keeh  and  Bottom. — Having  thus  disposed  of  the  upper  side  of  the  ship 
(or  beam),  it  became  necessary  to  consider  how  the  lower  side  could  be 
formed  so  as  to  resist  an  amount  of  compression  more  than  equivalent  to 
the  tensile  strength  of  the  uppeJ  (as  wrought  iron  does  not  resist  com- 
pression as  well  as  it  does  tension).  For  this  purpose,  in  addition  to  the 
Cellular  bottom,  C,  continued  the  whole  length  of  the  ship  (and  not  merely 
in  parts,  as  previous  to  his  invention  was  done  in  some  instances),  Mr. 
Roberts  applies  two  cellular  keels,  D  D,  of  any  required  depth,  one  under 
each  bilge,  extending  nearly  the  whole  length  of  the  floor;  these  keela, 
as  represented  in  the  lithograph,  are  "  cellular  girders,"  which  will  not 
only  give  the  required  strength,  but  effectually  defend  the  bottom  plates 
on  taking  the  ground,  especially  if  fitted  with  timber  false  keels.  If  con- 
sidered necessary,  the  bottom  between  these  keels  and  on  either  side  the 
bilge  might  be  lined  with  planking,  and  thus  overcome  the  objectioa 
some  entei-tain  to  iron  bottoms  in  the  event  of  a  ship  striking  on  rocky 
ground. 

Keek  reduce  Eolling,  increase  Strength,  and  do  not  interfere  with  Steerage. 
—These  keels  will  materially  reduce  rolling,  and  give  general  stability  and 
strength  to  the  whole  fabric,  especially  in  a  longitudinal  direction,  making 
it  more  capable  of  resisting  the  shock  produced  by  the  ram  manoeuvre. 
They  are,  in  fact,  two  huge  back-bones  to  secure  the  ribs  to,  instead  of 
one  solid  keel  of  plated  iron,  which,  as  is  well  known,  is  in  every  way 
weaker  than  one  of  a  cellular  form.  Being  parallel  to  the  plane  of  the 
ship,  they  do  not  interfere  with  cither  steerage  or  speed,  as  has  been 
proved  in  Mr.  ToveU'a  ship,  than  which  a  better  sea-boat  or  an  easier 
roller  does  not,  I  beUeve,  exist.  These  cellular  keels,  in  connection  with 
the  cellular  bottom,  may  be  adapted  either  for  surface  or  internal  con- 
densation, as  suggested  in  Mr.  Koberta's  specification.  It  wiD  be  seen,  by 
referring  to  the  drawing  of  the  mid  section,  Plate  I.,  that  the  ship  is  divided 
longitudinally  into  three  paits  hj  iron  bulkheads,  which  extend  nearly 
the  whole  length,  connecting  the  upper  deck  with  the  bottom,  the  longi- 
tudinal compartment  thus  formed  being  sub-divided  by  the  athwartship 
water-tight  bulkheads,  and  by  the  divisions  of  the  cabins,  coal  bunkers, 
and  stalls  before  described. 

I  imapne  that  any  seaman  will  at  once  perceive  with  what  facility  a 
ship  fitted  with  such  keels  may  be  grounded  on  a  favourable  place,  and 
her  bottom  repaired  or  cleaned  (should  no  docks  exist),  the  keels  being 
in  fact  a  p;ridiron,  which  may  be  made  evea  more  complete  by  slinging 
logs  of  timber  under  iheni.     As  the  ship  will  remain  in  an  upright  post- 
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tioQ  on  these  broad  suriaceaf  no  shorea  nill  be  required,  which,  as  in  the 
case  of  the  "  Great  Eaatem,"  might  penetrate  the  bottom ;  a  few  spars  over 
the  aide  being  sufficient  to  steady  her.  The  risk  of  docking  heavy  ships! 
would  also  be  greatly  reduced,  the  weight  being  distributed  over  a  large 
area  under  each  bilge,  and  the  operation  materially  expedited.  In 
engaging  forts,  what  an  advantage  it  would  be  to  have  a  ship  thus  Ciipiible 
of  grounding  without  danger,  and  fighting  her  guns  with  nearly  the  same 
facility  as  though  afloat.  It  would  certainly  give  confidence  in  approaching 
fortification  B,  or  covering  the  landing  of  troops,  and  enable  them  to  engage 
HO  as  to  do  their  work  effectually  at  dose  quarters,  instead  of  playing  at 
long  balls.  Merchant  vessels  in  taking  the  ground  would  be  free  from  ' 
the  risk  of  falling  over,  and  thereby  damaging  their  cargoes. 

Wealherlff  Qfuditia. — I  contend  that  a  light-draught  ship  fitted  with 
these  keels  would,  from  the  resistance  they  offer,  have  as  good  or  better 
weatherly  qualities  than  one  of  deeper  draught  without  them.  They  are, 
in  fact,  to  a  ship  what  the  two  large  logs  are  in  the  Pemambuco  catamaran 
(a  drawing  of  which  is  shown  in  Plate  II.),  than  which  there  is  no  more 
weatherly  craft  afloat  i  these  catamarans  never  roll.  It  is  cuiious  and  in- 
structive to  remark  how  nearly  the  intuitive  genius  of  the  savage  thus 
approaches,  or,  perhaps,  more  properly,  speaking,  has  anticipated,  the 
deductions  of  science. 

Light-draught  gunboats  and  mortar  vessels  might  readily  be  sent  over 
sea  without  risk,  deep  temporary  keels  being  added  to  those  already  in 
existence,  which  might  be  removed  at  pleasure. 

Although  I  believe  no  one  can  for  a  moment  suppose  that  any  structure 
would  have  entirely  withstood  the  tremendous  sea  which  broke  upon  the 
"  lioyal  Charter,"  I  question  whether  such  a  method  of  strengthening  as  I 
have  described  would  not  have  held  her  together  long  enough  to  have 
afforded  some  chance  of  escape  for  many  who  found  a  watery  grave  on 
that  fearful  night.  At  all  events,  it  is  worth  consideration;  for  how  many 
tens  of  thousands  are  there  who  have  tn  incur  similar  risks  in  the  future  ? 

Cellviar  Qirdere,  at  applied  to  Ships  of  War. — As  the  proposed  arrange- 
ment of  girders  and  bulkheads  could  not  always  conveniently  be  carried 
out  in  a,  ship  of  war,  as  has  been  described  for  a  merchant  vessel,  it  is 
proposed  to  fit  them  as  shown  at  A,  Plate  II.,  carrying  theiu  up  to  the 
upper  part  of  the  gunwale — say  six  feet — or,  if  preferred,  making  a 
shallower  girder,  as  denoted  in  the  drawing,  using  the  space  above  for 
hammock  nettings,  with  a  gangway  round  the  ship.  The  cells  may  be 
used  for  stowing  light  sails  and  other  gear  required  to  he  kept  on  deck. 

Incrtased  Strength  on  Upper  Deck. — That  some  additional  strength  on 
the  upper  part  of  our  iron  ships  is  required,  is,  I  believe,  admitted  by 
many,  and  was  strongly  advocated  at  the  Institution  of  Civil  Engineers 
the  other  day;  if  not  apparent  now  in  our  war  ships,  it  is  likely  to  make 
itself  visible  if  they  are  subjected  to  any  severe  strtuns  either  by  grounding, 
being  in  heavy  weather,  or  used  as  rams. 

Form. — To  obtmn  the  greatest  amount  of  capacity  consistent  with 
strength  and  required  speed,  I  advocate  a  mid  section  of  elliptical  form, 
which  is  maintained  throughout  full  one  half  of  the  length  of  a  uniform 
depth  (being  oa  an  even  keel);  the  bow  lines  being  composed  of  easy 
curves  on  a  principle  by  which  the  best  form  for  enteriBg  tiie  water  I 
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have  yet  seen  is  obtained;  these  lines  are  of  such  s  ohariuiter  as  to  avoid 
any  considerable  bending  in  laying  on  the  plates,  wMoh  is  a  ptoceas 
attended  with  great  trouble  and  expense. 

This  flat  elliptical  floor  is  continued  to  the  fore  foot;  thus  the  fore- 
eection  is  made  self-supporting  (the  heavy  part  of  the  sharp  floor,  as  la 
other  ships,  being  dispensed  iritfa) ;  it  is  consequently  more  buoyant  and, 
combined  with  the  long  floor,  will  reduce  the  tendency  to  pilch,  and  will 
"IIH"  !n  going  against  a  head  sea.  The  after  section  is  composed  of 
convex  curves  sufficiently  fine  to  deliver  the  water  freely,  but  not  bo  lean 
.as  to  diminish  the  necessary  support  in  that  quarter,  the  absence  of  which 
induces  a  sending  to  one  side  or  dropping  quartervrise,  which  my  observa- 
tion teaches  me  is  one  of  the  causes  of  rolling  in  ships  of  the  present 
build,  which,  having  the  screw  in  the  centre,  require,  it  is  supposed,  a 
finer  and  longer  run  for  tie  water  to  close  upon  it.  A  lean  after  section 
also  produces  deeper  immersion  aft  when  at  high  speed  (or  squatting  as  it 
is  sometimes  called),  which  retards  considerably.  This  form,  combined 
with  the  cellular  keels  before  referred  to,  I  consider  best  calculated  to 
produce  a  steadier  platform  than  has  been  obtained  hitherto,  and  by  a 
proper  adjustment  of  weights  will  reduce  rolling  to  a  miaimum ;  without 
it  guns  irf  precision  are  of  little  avail,  and  ymi  may  as  well  attempt  to 
fire  a  rifle  at  long  range  fl^m  a  swing  as  a  rifled  oannon  from  a  ship 
rolling  through  an  arc  of  30°. 

Inereoitd  Bulk  and  Draught  not  resulting  in  Increaied  Sleadmeds. — It  has 
been  well  proved  that  increased  bulk  and  draught  has  not  decreased  rolling 
as  was  anticipated,  nor  have  the  "  bilge  pieces  "  had  much  effect  (except 
to  interfere  with  the  steerage) ;  is  it  not,  therefore,  time  to  try  some  other 
means  of  accomplishing  it  ?  It  has  been  said  that  the  "  Warrior  "  is  to 
have  a  keel  similar  to  other  ships  to  reduce  her  rolling.  If  such  be  the 
case,  and  it  really  affects  her,  how  much  more  would  two?  Again,  in 
rolling  thus,  a  ship  exposes  her  bottom  to  shot,  and  four  feet  of  armour- 
plating  below  the  water-line  will  be  of  little  use. 

EUiptical  Mid  Section. — It  may  appeat  at  first  sight  thai  the  section  we 
propose  is  favourable  to  rolling;  but  it  is  the  reverse  when  ballasted,  and 
provided  with  two  keels,  as  has  been  proved  in  Mr.  Tovell's  circular 
section,  and  may  be  seen  any  day  by  experiment  with  a  barrel  or  cylinder, 
which  rolls  more  than  any  other  form  when  empty,  but  when  ballasted 
and  fitted  with  a  kee!,  less,  and  is,  moreover,  easier  in  its  motion  irom  the 
fact  of  the  same  section  being  always  immersed.  It  is  for  experiment  to 
prove  which  is  the  best  for  speed,  the  circle  or  ellipse;  we  prefer  the 
latter,  and  especially  as  it  enables  us  to  keep  our  engines  lower. 

Light-draught  Long-foored  Veiiela  advocated.— My  exparience  among 
the  beautiful  slavers  on  the  coast  of  AMca  and  the  best  models  in  oiir 
yachts,  more  particularly  those  of  Mr.  Weld,  convinces  me  that  a  light- 
draught  long-floored  vessel  is,  beyond  all  doubt,  the  festest  before  the 
wind.  So  far  was  that  opinion  received  among  the  owners  of  slavers  in 
the  year  1850,  that  vessels  were  constructed  purposely,  with  orders  never 
to  haul  on  a  wind  if  chased.  As  in  sailing  vessels  with  the  sails  acting 
In  a  line  With  the  keel,  so  is  it,  I  believe,  in  screw  steamers  ;  and  for  this, 
added  to  other  palpable  reasons,  do  I  advocate  as  light  a  draught  as 
'n  Sll  war  steamships,  believing  that  it  will  be  found  in  practice, 
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It,  A>  lo&g  as  the  form  is  good,  an  inoreaMd  vidth  at  the  wator-line  with 

Jtea£ed  depth  (prorided  die  immersed  area  of  mid  seodon  is  the  same) 

U  be  more  reodilj  propelled  than  the  tame  area  at  a  deeper  draught 

th  lesB  beam.     It  ia  olear  that  the  light-draught  body  is  displaciDg 

itdi  of  less  density,  and  mil  not  throw  up  that  tremendous  wave  which 

bbeerrable  in  moat  deep  ahipa  at  high  epeeda.    Light-draught  ships  are 

sverbially  good  sea  boate;  the  old  Danieh  vesaels,  for  instance,  our 

-thera  remember,  and  often  quote  as  being  handy  and  weatheily. 

V     Oparatiom  in-thore.—A  li^t-draught  sUp,  whether  for  war  or  mercan- 

A.tl  purpOBea,   Inurt  possess  deoid^d  advantagea   over  those  of    heavy 

^oght  on  numerous  occasions,  and  especially  when  Inteoded  to  operate 

/Vshore,  yihoR  ihey  may  there  evade  them  by  crowing  shoala  or  bars,  and 

/ike  shelter  under  batteries  (or  attack  them).     Merchant  vessels,  also, 

I  Ming  to  the  northern  and  otiier  ports,  having  tidal  or  bar  harbours  and 

.'1  (.vers  to  contend  with,  are  liable  to  detention  and  loss  by*  waiting  for 

\  rater,— ^Amaterdam   and    Rotterdam    traders,  for   example.      A  hght- 

^aughb  ship  on  an  svm  keel,  fitted  as  described,  would  possess  immense 

slvantagQ  over  a  long-heeled  vessel  taking  the  Brill  Bar,  where   ships 

--  Aen  thump  for  hours  and  damage  themselves  aft,  as  the  shock  would  be 

^:&bributed  over  the  entire  length  of  the  two  cellular  keels,  the  draught 

leing  the  same  fore  and  aft. 

:  I/ight  Draught  at  AppHaaMa  to  prtimt  Harhow  and  Deck  Atxontmoda- 

tmp — A  redaction  of  even  two  or  three  feet  would  obviate  much  of  the 

|slay  now  often  incurred  in  going  into  Portsmouth,  and  other  harbours, 

I    md  redaoe  the  risk.     It  would  also  make  present  dock   and  harbour 

I    tooommodatioa  available  vrithout  incurring  the  enormous  expense  conse- 

^l|nent  on  alterations,  which,  it  appears,  are  necessary  ere  the  present  class 

=*f  Iwge  war  steamers  can  be  accommodated  readily.     At  all  events,  a 

roduction  in  draught  would  set  at  rest  the   many  questions  that   have 

r  kriMD  as  to  the  ultimate  value,  or  otherwise,  of  Fortunouth  as  a  port  for 

J__htlah  a  clam  of  ships,  and  prevent  the  neoessity  of  dredging  a  hole  for  a 

I    a  deep-drai^ht  ship  to  lay  in,  as  in  the  case  of  the  "  fiesistance "  at 

,  jChatham.    The  ship  shown  in  Plate  TI.  is  of  £i,000  tons,  having  a  draught 

j|^NK>rward  and  aft  of  20ft.  Oln.,  being  6ft.  61n.  less  than  the  "  Warrior." 

^  ■    Prumt  Sffatem  of  PropvMon  ImpotiOilt  in  Light  Draught  if  Speed  ia 

.^^  itjniHYd.— It  is,  however,  obvious  that  the  draught  cannot  be    consi- 

i'     dOTably  reduced  under  the  |»«Bent  system  of  propulaion  with  one  screw, 

•0  long  a«  great  speed  is  reqaired,  for  to  retain  great  speed  it  is  necessary 

to  have  a  screw  of  great  4iameter,  whioh  eiftails  great  draught;  and  I 

Buu^  question,  even  wi^  the  present  drat^ht,  if  the  screw  is  sufficiently 

immersed  in  many  ships  to  produce  the  best  results.    In  some,  having  a 

onudler  sorew  Vtil  immersed,  a  greater  portion  of  duty  has  been  observed. 

Howevtf ,  be  this  as  it  may,  if  one  screw  cannot  do  the  work  at  a  reduced 

draught  of  water,  why  not  use  two?     I  believe  the  princi^  objections  to 

two  screws  are,  that  the  chances  of  foulii^  are   multiplied  t  that  the 

promt  firm  of  afiir-Bection,  with  the  dead  tBood  intervening,  vmild  not 

ndtnil  of  mt^iciwt  diameter,  and  offers  a  great  lAatrucfion   to  propulsion 

wd  steerage  /  and  that  the  epeed  al  which  it  would  be  mcestcay  to  drive 

'OreuH  of  finer  pitch  would  ie  too  high.     Good  results  have,  nevertheless, 

I'een  obtained,  and  especially  in  one  case  1  am  acquainted  with-     The 
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vessel  in  questJon  is  about  SOfli.  long,  12ft.  wide,  8ft.  Sin.  draoght;  having 
two  screws  (3-bladed),  3ft.  diameter,  driven,  by  two  eingle-cylinder  engiaes 
of  16  horEe-power.  She  often  attained  a  speed  of  eleven  and  twelve  knots, 
and  proved  herself  a  capital  tug,  performing  in  a  manner  that  quite  baffles 
any  calculation  that  ie  usually  applied  to  ascertain  the  power  of  a  single 
screw  steamer.  This  vessel  was  steered  by  her  screws  alone,  either  going 
ahead  or  astern,  in  the  most  perfect  manner,  taming  easily  and  quickly  in 
her  own  length.  Steamera  with  two  screws  are  largely  and  suocessfutly 
employed  as  togs  in  America,  and  some  of  the  best  French  gunboats  are 
also  fitted  with  them.  Why  should  they  not  be  here  ?  I  un  aware  that 
bad  results  have  been  obtitined  in  several  vessels  fitted  with  two  screws, 
but  f^ure  is  as  often  caused  by  a  wrong  application  of  a  principle  as  by 
any  defect  in  it.  In  the  form  and  arrangement  I  advocate,  the  obstruc' 
tions  due  to  the  present  form  of  vessel  being  entirely  lemoved,  the  condi- 
tions are  altered. 

Btaaona  Jbr  advocatiag  Two  iSctvuv.— Encouraged  by  results  that  have 
already  been  attained  by  steamers  with  two  screws,  I  have  less  hesitation 
in  advocating  the  use  of  them  on  this  occasion,  especially  as  by  the 
peculiar  method  we  propose  to  apply  them,  most  of  the  objections  referred 
to  are  obviated,  the  screws  we  submit  being  of  a  form  that  will  entirely 
prevent  fouling ;  the  obstruction  of  the  "  dead  wood,"  after  stern-post,  and 
rudder  being  removed,  we  are  at  liiwrty  to  increase  the  diameter,  and  still 
have  free  space  for  them  to  work  in,  the  water  having  undisturbed  aocess 
from  every  direction.  The  rudders  are  to  jdaced  as  to  improve  the  sttermg 
power  without  interfering  toUh  the  screws,  rudders  and  screws  bsing  oOTotaiUly 
svhmerged  at  such  a  d^k  as  to  defend  them  from  shot,  preeent  their  being 
lifted  out  of  footer,  or  injured  bg  the  ram  maneewre. 

Inconvaiience  attending  Present  Method  ofjiuing  Propeller  considered. 
— I^vious  to  describing  this  arrangement,  I  will  consider  the  incon- 
venience arising  irom  the  present  method  of  fitting  Ihe  propeller,  which  is 
well  known  to  be  constantly  liable  to  foul,  and,  therefore,  specially  inap- 
plicable to  war  purposes,  in  which  delay  is  defeat. 

The  numerous  plans  that  have  been  suggested  as  a  remedy  prove  the 
importance  of  this  question,  "  Guard  bars,"  "  knives  on  the  bow,"  and  a 
variety  of  other  expedients  equally  inefiicient  (which  only  aggravate  the 
evil),  have  been  laid  aside,  and  still  accidents,  of  a  more  or  less  fatal 
character,  are  constantly  occurring.  It  was  only  the  other  day  that  one 
man's  lii^  was  sacrificed,  and  that  of  many  others  in  jeopardy,  by  the 
hawser  tUitached  to  the  "  Great  Eastern  "  fouling  the  screw,  and  in  an 
instaut  capsizing  and  smashing  a  large  man-of-war's  boat,  and  preoipitadng 
her  crew  into  a  tide-race,  at  Milford  Haven. 

The  frequent  accidents  and  detentions  from  the  same  cause  are  now 
pat«nt  to  aUi  I  shall,  therefore,  not  recapitulate  them,  but  proceed  to 
other  objections  of  an  equally  important  character. 

Other  Objecttone.—The  screw  is  in  most  instances  so  near  the  surface 
thatitmustcatoheveryfloating  object  within  its  infiuenoe ;  and  being  liitei 
out  of  the  water  by  the  slightest  pitching  motion,  and  often  bared  by  the 
undulation  of  the  wave,  it  loses  a  lai^e  proportion  of  its  efiect ;  and  if  not 
fitted  with  a  good  governor,  the  engines  are  liable  to  be  strained  by 
"racing  "  (whidti  may  be  attended  with  serious  results  in  such  engines  as 
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are  now  fitted  to  our  large  clafis  Bteamere).  and  oilen  cansea  a  fracture  of 
tlie  blade  on  re-entering  the  water  afler  acquiring  a  higli  velocity.  Being 
thits  near  the  surface,  the  screw  ia  likewise  liable  to  injury  irom  shot, 
and  I  take  it  that  it  would  be  the  target  for  the  firat  broadside,  for,  once 
crippled  in  that  quarter,  the  ship  would  be  at  the  mercy  of  her  opponent. 
Again,  being  within  a  few  inches  of  the  bottom,  it  is  liable  to  be  broken 
by  striking  a  rock  or  any  hard  substance,  as  in  the  case  of  the  "  Defence," 
at  Spithead,  the  other  day,  on  her  trial  trip. 

It  ia  fair  to  suppose  that  in  going  up  Tivers  or  entering  the  narrow 
seas  or  channels  of  an  enemy,  every  means  will  be  resorted  to  that 
ingenuity  can  suggest  to  cripple  an  opponent.  Among  others  I  know 
of  no  more  certain  means  of  fouling  a  screw  of  any  size  than  moorii^ 
trains  of  nets,  with  their  4-inch  warp  attached  to  them,  some  feet  below 
the  surface,  at  various  distances.  They  would  as  certainly  protect  tlie 
approach  to  ahaibour  from  a  screw  steamer  as  anything  that  could  be 
devised.  Some  of  the  skippers  of  our  screw  Eteamers  trading  coastwise 
are,  I  suspect,  weU  aware  of  this  fact. 

Screai  and  Rudder  d^iending  on  the  Aftw  Stern-posts  their  Liability  to 
jDomojfc— Apart  from  Uiis  tendency  to  foul,  both  screw  and  rudder  are 
entirely  dependent  on  the  after  stern-post,  which  is  liable  to  be  bent  or 
broken  by  a  sea  striking  the  exposed  part  of  the  rudder,  the  rudder-head 
being  also  liable  to  damage  from  tite  same  cause,  as  in  the  "  Great 
Eastern."  This  may  arise  from  a  defective  weld  or  wrong  proportion  on 
that  long  tmsupported  bar  of  iron  which  is  so  cosily  and  difficult  to  forge, 
andt  with  its  appurtenances,  adds  materially  to  the  weight  at  the  extremity, 
where  all  should  be  as  Ught  as  possible.  It  is  also  liable  to  be  bent  by  a 
blow  from  heavy  shot  or  ram,  or  by  striking  the  ground  aft,  which  is  by 
no  means  an  improbability  in  a  long-heeled  ship  drawing  27  feet  or  28 
feet  of  water.  In  either  case  the  rudder  and  screw-lifting  frame  might  be 
jammed,  the  screw-shaft  thrown  out  of  centre,  and  the  ship  crippled 
either  foi  sailing  or  steaming.  The  after  stern-post  displaces  a  large 
column  of  water,  and  together  with  the  vacuum  caused  by  the  stem-post 
passing  through  the  water,  offers  a  considerable  obstruction  to  speed, 
while  the  opening  for  the  screw  allows  the  water  which  would  otherwise 
impinge  on  the  indder  to  pass  through  and  diminish  the  steering  power. 
This  is  sometimes  felt  to  a  considerable  extent  when  imder  canvas.  The 
after  bearing  of  the  screw  being  open  at  the  upper  side,  is  liable  to  catch 
anything  falling  upon  it,  and  thus  jam  the  shaft,  as  occurred  not  long 
since  to  one  of  our  war  steamers. 

Banedy. — The  method  we  propose  for  remedying  these  evils  is  first  by 
using  a  propeller,  F,  which  by  its  form  alone  is  calculated  to  reject  or 
throw  off  all  impediments,  and  if  striking  a  hard  surface  will  not  receive 
any  serious  injury.  This  propeller  may  be  readily  applied  to  ships  of  the 
present  type,  with  or  without  an  after  bearing;  we  prefer  the  latter.  In 
this  case  the  chances  of  fouling  would  be  materially  Breduced,  but  cannot 
be  prevented  to  the  same  extent  as  in  a  ship  constructed  or  altered  to 

DetcripUm  of  Propeller. — The  vanes  or  blades  are  of  wrought  iron  or 
steel  secured  to  spiral  flanges  on  the  boss,  the  flangts  being  covered  by  a 
cycloidal  casing  of  wrought  iron;  the  root  of  the  blades  being  long,  and 


^dbvGoo^^lc 


306  OM  OOKBTBUCTIHO,  HANfEUYBIKQ,  AVD 

tbefefora  well  Atmwtted,  hdmiU  of  their  being  mftde  thlimer  Haiti  thoee 
Af  the  ordinary  ahape  in  Otst  metal ;  being  thinner,  they  displaoe  less 
water,  and  oonBequently  absorb  less  power  in  torning;  brang  of  wroi^ht 
itoil,  they  ore  tbr  lets  liable  to  itqury,  and  ean  be  readily  replaced  or 
repaired  when  datnaged.  Tbey  may  be  estimated  M  about  half  the 
weight,  and  one-third  of  one-fourth  the  cost,  of  those  mode  on  gon-meUl 
of  ^e  same  diameter. 

Caat-iron  or  caat-metal  blades  of  this  form  woald  be  for  lees  liable  to 
injuty  than  tliofle  of  the  oidinaty  shape,  as  they  would  not  atrike  a  direct 
bat  a  glandng  blow.  These  blades  are  tapered  oti  both  the  leading  and 
after  edges,  and  when  in  rotation,  whether  tuning  ahead  or  astern,  may 
be  said  to  form  a  cone  that  wilt  dirow  off  any  passing  wreak  chidn  or 
cordage  wilhoat  tbuliug  or  injury;  a  coil  of  rope  falling  upon  this  sorew 
Would  be  instantly  thrown  off.  This  form  of  blade  will  also  insure  a 
toore  constant  and  equable  action  on  the  water  under  all  oironmstanoeSf 
atid  thereby  reduce  vibration.  It  may  be  applied  to  vessels  of  vei^  light 
draught  for  river  purposes  half  immersed,  as  in  tnauy  Amerioon  river  aad 
lake  steamers. 

Mahod  ofAttacJang  Propdier  lo  Stiaft.—'Ihe  method  of  attaching  it  to 
the  shaft,  as  shown  in  Plate  I.,  fig.  5,  enables  it  to  be  residily  shipped  aad 
Ulishipped,  and  being  comparatively  light,  tbe  after  bearing  Is  dispensed 
With,  1^  of  the  after  length  of  the  screw  shaft  Into  which  the  Shcat  shaft 
tif  the  propeller  is  shipped,  being  of  increased  diameter,  so  as  to  give  a 
■uffident  bearing  to  prevent  the  weight  of  the  screw  wearing  unduly,  and 
to  admit  of  being  bored  out  to  receive  the  short  shaft  attached  to  the  pro- 
peller, which  is  secured  by  a  key,  gib,  and  Dott«« ;  by  this  means  the 
screw  and  short  shaft  may  be  removed  without  disturbing  the  main  shaft 
or  admitting  water  into  the  ship. 

It  wilt  be  Seeti  by  the  drawings  that  the  part  known  as  the  "  dead 
wood"  in  timber-built  ships  is  dispensed  with,  and  with  it  all  the 
cumbrous  and  costly  paraphernalia  of  stern-posts,  screw-lifting  &ame, 
and,  in  fact,  every  foi^;ing  of  any  consequence,  thereby  reducing  the 
Weight  of  the  after  extremity,  and  ^e  cost  of  the  Ship.  There  bei^  no 
aperture  for  the  screw,  the  after  section  will  be  stronger  and  lighter. 

foe  Bcrewt  advoaOtd.—ka  before  stated,  I  advocate  two  sorews  (of  the 
form  and  character  described)  h&ving  three  or  four  blades ;  these  are 
fitted  to  cylindrical  trunks,  Q,  under  either  qurrter,  which  connect  the 
keels  with  the  counter  of  the  ship;  these  trunks  are  the  same  diameter  as 
the  boss  of  the  screws,  against  which  they  fit  closely,  so  as  to  prevent 
anything  getting  between  them,  the  rud^rs,  H,  being  attached  to  the 
aftef  extretoity  of  the  keels,  but  before  and  lower  than  tiie  sorewe,  so  that 
both  Screws  and  rudders  are  quite  clear  of  each  other,  and  are  thus 
capable  of  performing  their  respective  ftmctions  without  hindrance,  both 
bong  immersed  at  such  a  depth  as  to  place  them  entirely  out  of  reach  of 
shot  or  ram,  and  prevent  t^eir  being  liiled  out  of  water.  %onld  it  be 
found  that  these  rudders  are  too  close  to  the  screws  and  impede  their 
action,  they  may  be  placed  further  forward,  which  will  rather  increase  the 
steering  power  than  ot-herwise.  It  will  be  seen  that  by  this  method  of 
fitUng  tlie  screws,  t2ie  wafer  being  already  displaced  by  the  ship  and 
trunks,  it  comes  direct  to  the  screw-blade  and  closes  by  its  own  gravity 
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on  the  cjcloidal  boss,  le&ring  no  appreciable  Tootmni,  whereas  in  the 
ordisai^  mode  the  boss  not  only  diaplooeB  a  lai^e  volume  of  water,  but 
leares  a  eonsidorable  Tacaum  in  its  woke,  whioh  will  absorb  power,  retard 
speed,  and,  I  am  Inclined  to  believe,  cause  vibration. 

Mmuewmng. — Being  right  and  left  screws,  thej'  turn  in  opposite 
direotione,  and  therefore  correet  that  deviation  from  a  right  tine  either 
woold  produoe  separately  (as  is  well  known) ;  thns,  the  helm  is  not 
required  to  connteraot  that  efibot;  there  is,  conBeqnentJy^  less  obstmction 
to  the  ship's  way.  By  reversing  either  screw  the  ship  may  be  tnrbed 
rapidly  by  th4  Screws  alone  to  starboard  or  port  on  her  centre,  or  nearly 
so  (as  nith  two  scnlla  in  a  boat,  one  backing  and  the  other  pulling),  and 
may  be  steeredi  going  ahead  or  astern,  by  these  screws,  tm't^ut  any 
assistance  from  the  hdm,  in  the  most  accurate  matmer.  This  I  have  seen 
aCoompliahed  so  perfectly,  that  there  can  be  no  doubt  of  success  if  pro- 
perly fitted^  The  absence  of  the  after  stern-post  and  dead  wood,  combined 
witJi  the  reddced  immersiout  will  materially  facilitate  mancenvring,  there 
being  eonsiderably  less  area  of  resistance,  and  under  any  circumBtances, 
whether  stationary,  at  slow  or  at  quick  Speed,  a  vessel  thus  equipped  will 
ssatter  her  "  screw "  instantly,  and  not  only  take  up,  but  retain,  her 
position,  no  matter  what  the  circumstances. 

These  screws,  having  their  centres  much  lower  than  a  single  screw  of 
the  same  calonlated  power,  will  work  uniformly  in  wat«T  of  greater  density, 
be  far  less  liable  to  accident,  and,  being  constantly  immersed,  will,  it  is 
believed,  give  a  result  beyond  that  of  a  single  screw  of  the  Ttsual  cbo- 
rsoter.  'fiieir  siae,  and  the  speed  at  which  they  ate  driven,  will,  of 
course,  be  determined  by  the  required  speed  of  the  ship.  Moreover,  both 
screws  and  rudders  are  in  a  more  favourable  position  for  working,  being 
not  only  constantly  immersed,  but  well  removed  from  the  centre  of  the 
wake  Ifhere  the  water  is  broken,  and  there  is  an  eddy  or  swirl  caused  by 
the  water  closing  in'  from  both  sides  the  dead  wood,  which  increases  wiUt 
inoreased  speed. 

I^Miden. — The  rudders  are  geared  together  as  at  I  in  Plate  HI.,  and 
worked  by  steam  or  by  a  wheel  on  deck,  or  in  the  after  part  of  the  engine^' 
room,  so  that  in  action  the  engineers  and  helmsmen  receive  orders  simul- 
taneously, helm  and  screws  acting  together  on  the  instant,  helmsmen  and 
steering  apparatus  being  out  of  reach  of  shot.  I  Submit  that  such  a  oom- 
bibed  power  of  steering  Would  give  great  advantage  to  a  ship  in  action, 
or  in  narrow  seas,  over  one  with  one  screw,  "  which  would  go"  agwnst  the 
helm,  whichever  way  her  bow  "  happened  to  take,"  whether  from  the  force 
of  wind  ot  current. 

No»-LiJiing  Screuit.—In  this  method  of  fitting  the  screws  no  provision 
is  made  for  lifting  them,  it  being  considered  unUeoessary,  for,  in  the  first 
place,  it  is  not  at  all  probable  that  large  undeisrigged  ships  would  be 
alloited  to  depend  oU  sails  alone,  particularly  on  special  service;  and  if 
making  i  passage  the  screws  could  be  disconnected  or  driven  by  the 
donkey  engines  at  a  speed  to  overcome  friction.  I  question  much  if  they 
would  make  any  material  difference  if  not  driven;  at  all  events,  not  much 
in  excess  of  the  resistance  now  ofifered  by  the  after  stern-post,  which  must 
Ktaxd  very  considerably.  In  this  opinion  I  am  supported  by  the  reports 
of  many  capt^ns  of  Screw  steamers.     In  smaller  vessels  and  gunboatfl 
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these  screws  might  (as  we  propose  to  fit  them)  be  readily  raishipped  and 
hoisted  in  over  a  bul-board  on  each  quarter ;  the  passage  could  be  tinM 
made  as  a  sailing  vessel,  and  the  screws  easily  reshipped  when  neceBsary 
without  docking. 

Gnnhoatt  of  very  Light  Draught. — ^As  the  utility  of  efficient  gunboats 
of  very  light  clraaght  is  now  beyond  all  question,  I  consider  this  method 
of  constructing  them  would  be  attended  with  many  advantages,  especially 
in  ascending  rivers,  where  they  are  constantly  liable  to  ground,  or 
defending  our  own  coast ;  the  keels,  as  before  desoribed.  also  ^ving 
snffioient  strength  and  stability  to  make  a  sea  voyage;  but,  unless  some 
very  decided  alteration  takes  place  in  the  construction  and  arrangement 
of  boiler,  no  considerable  reduction  can  be  made  in  the  dmi:^ht  of  our  gun- 
boats. 

Their  Boilers- — Some  of  these  vessels  have  two  sets  of  low-pressure 
boilers,  one  reaching  nearly  to  the  deck  ibr  ordinary  purposes,  styled 
*'  working  boilers,"  which,  being  exposed  to  shot,  cannot  (are  not  intended) 
be  used  in  action.  The  other  set,  placed  lower,  but  occupying  greater 
fore  and  aft  space,  are  called  "  fighting  boilers."  These,  at  their  best, 
cannot  generate  more  than  sufficient  steam  to  propel  the  vessels  nine 
knots ;  whereas,  if  a  suitable  form  of  high-pressure  boilers  were  used, 
fitted  with  a  surface  condenser,  they  would  occupy  even  less  space  Hum 
the  "  fighting  boilers,"  do  the  work  more  efiectually,  and  leave  the  space 
and  displacement  now  occupied  by  the  working  boilers  for  coal  or  any 
other  purpose.  The  form  of  high-pressure  boiler,  and  the  method  ^ 
connecting  it  with  the  uptake  described  hereafter,  would  be  well  adapted 
for  this  purpose.  The  engine  would  also  be  for  lighter  and  more  readily 
bandied  than  those  now  in  use,  espedally  if  fitted  with  wronght-iion 


_  h-Pressure  Steam. — That  steam  at  high  pressure  with  sni&ce  con- 
densation must  be  eventually  adopted  in  war  steamers  is  so  universally 
admitted  by  engineers,  that  any  remarks  I  might  offer  would  be  super- 
fluous, beyond  the  fact  of  Mr.  Boberts  having  constantly  ui^ed  the 
adoption  of  both  in  his  patent,  and  on  many  public  occasions. 

Engmee, — As  the  screws  will  be  driven  at  a  higher  speed  than  a  single 
screw  of  large  diameter,  it  is  proposed  to  use  gearing  (direct  action,  if 
preferred,  being  equally  applicable),  each  shaft  being  driven  by  two 
horizontal  high  pressure  engines,  K,  with  surface  condensers,  F,  and 
multitubular  cylindrical  boilers,  N,  the  whole  of  which,  including  the 
gearing,  will  be  considerably  lower  than  those  in  use  at  present  in  deep 
draught  ships,  and,  consequently,  less  exposed  to  shot.  By  this  arrange- 
ment the  huge  engines  now  in  vogue  would  be  divided  into  four  smaller 
ones,  lighter,  less  liable  to  accident,  more  readily  replaced  or  repaired,  and 
lees  costly  ;  duplicate  parts  may  also  be  carried  with  facility.  The 
cylinders  on  the  starboard  side  work  the  port  screw,  and  vice  versa,  so 
that  a  long  stroke  is  obtained.  In  the  ship  of  5,000  tons,  Plate  II.,  the 
stroke  is  5  feet.  By  placing  the  boilers  and  machinery,  as  shown  in  the 
drawing,  the  screw  shat^  L  and  steam-pipe  M  are  considerably  shortened. 
The  framing  of  the  engines  is  of  wrought  iron,  and  therefore  lighter  than 
when  composed  of  cast;  it  is  secured  to  the  ship  in  such  a  fnjmner  as  to 
add  to  the  strength,  and,  being  of  wrought  iron,  is  better  calculated  to 
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leaiat  coucnssiou  should  the  ship  be  employed  as  a  tam,  or  receive  the 
blow  of  one. 

^ot^3.^The  type  of  boiler  recommended  ia  that  proved  by  long  and 
successM  experience  to  be  well  adapted  for  "  high  preaaure,"  and  has 
been  carefully  considered  and  arranged  to  suit  seagoing  purposes,  every 
part  being  strong  and  easy  of  access. 

It  will  be  observed  that  they  are  arranged  in  two  sets,  which  may  be 
worked  singly  or  otherwise.  Mr.  D.  K.  Clark's  clever  adaptation  of  the 
steam  jet  to  promote  draught  and  combustion,  entirely  preventing  smoke, 
wotild  be  specially  applicable  to  these  boilers.  It  assists  materially  in 
getting  up  steam,  and,  from  the  absence  of  smoke,  would  prove  invaluable 
in  a  strategic  point  of  view.  This  invention  effects  a  considerable  saving 
in  fuel  (aa  important  fact  where  every  ton  of  coal  is  of  such  vital  im- 
portance), and  facilitates  the  use  of  all  inferior  descriptions  of  fuel. 

With  this  arrangement  the  furnace  of  these  boilers  may  be  banked  up 
in  the  most  perfect  and  economical  manner,  the  steam  being  kept  to  almost 
any  required  pressure,  and  got  up  in  the  least  possible  time  if  required 


These  cylindrical  boilers  may  be  readily  removed  for  examination  or 
repair,  and  when  clothed  with  non-conducting  material  will  lose  little  heat 
by  radiation ;  should  they  require  extensive  rep^r  or  removal  they  may 
be  takea  tip  the  hatchways  between  the  funnds,  instead  of  breaking  up 
the  deck,  as  is  now  the  case,  in  removing  the  old  low-pressure  boiler,  the 
hatchways  giving  light  and  air,  which  are  so  much  needed,  even  in  tem- 
perate cUmates. 

Fwmds. — The  arrangement  for  the  "  uptake  "  of  the  furnaces,  0,  allows 
one  boiler  to  be  cutoff  without  interruption  to  the  remainder;  the  cellular 
casing,  0',  around  the  funnel,  will  ventilate  and  lower  the  temperatureof  the 
boiler-room,  besides  giving  additional  support  and  protection  to  the  funnel. 
Instead  of  the  stokers  being  between  two  long  rows  of  furnaces,  they 
stoke  from  opposite  sides,  which  must  necessarily  improve  their  condition. 
This  I  consider  a  very  important  point,  for  good  stokers  are  rare;  their 
lot  should  therefore  be  improved  to  the  utmost.  More  depends  on  good 
stoking  than  is  generally  supposed,  and  it  oflen  happens  that  what  the 
engineer  saves  in  the  engine-room  by  care  and  attention  during  forty- 
eight  hours  may  be  lost  in  twelve  in  the  stoke-hole  by  negligence  or 
ignorance. 

Coal  Bunka-s. — The  coal  bunkers,  E,  on  either  side  the  boiler  and 
engine-rooms,  and  a&wart  ships  (as  shown  in  the  drawings),  will  add  to 
the  security  of  both,  defending  them  from  any  shot  that  may  either  pene- 
trate the  armour-plating  or  strike  below  it. 

The  plan  of  fildng  the  coal  bunkers,  E  (as  shown  in  all  the  drawings), 
forms  an  important  feature  in  the  cellular  system,  and  adds  materially  to 
the  longitudinal  strength,  so  specially  requisite  in  light-draught  ships,  in 
which  "  the  beam  "  is  of  decreased  depth. 

The  coal  bunkers  in  large  ships  may  be  filled  expeditiously  by  means 
of  small  carriages  running  on  a  tramway,  the  cells  being  made  to  com- 
municate with  one  another,  so  that  the  coals  can  he  readily  removed  if 
required. 

In  this  cellular  arrangement  much  coal  trimming  will  be  dispensed  with. 
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as  coal  may  be  taken  from  any  required  cell  of  die  bunker  without  tbe 
remiiinder  lifting. 

Although  the  advantages  of  this  principle  have  be^i  generally  admitted, 
it  has  been  only  partially  adopted  in  Bome  iaatanaee,  but  nerer  carried  out 
in  Its  integrity. 

Surface  Condensers. — The  surface  oMidensera  are  in  two  sets;  as  pro- 
posed in  the  specification,  they  are  vonstrueted  and  arranged  in  a  series  of 
cylinders,  either  of  which  may  bo  removed  for  cleaning  or  repair  without 
impediiig  the  action  of  the  remainder ;  they  are  placed  nb^  the  engines 
on  the  incline  of  the  run  (as  shown),  extending  to  tiie  light  water  line, 
the  opening  for  the  ingress  and  egress  of  water  being  made  in  the  bottom 
of  the  ship.  This  arrangement,  as  well  as  several  others  c<mneoted  wtA 
the  ate^age,  ventilation,  &a.,  though  scarcely  inferior  Id  importance  to 
many  points  mentioned,  cannot  be  clearly  shown  on  so  small  a  scale,  bnt 
wili  be  cheerfully  shown  and  described  on  application. 

Method  of  Stepping  and  Secaring  Masts. — The  method  of  etep^ng  trad 
securing  the  masta  will  add  materially  l^  the  strength  tuid  rigidity  of  that 
part  of  the  ship  which  is  now  the  wealieBt,  viz.,  the  partners.  In  place  ^ 
being  stepped  on  the  bottom,  as  is  usual,  every  deck  and  n^ghboarisg 
beam  bears  its  portion  of  the  strain,  the  lower  or  housed  part  ef  the  mast 
being  built  to  the  transverse  iron  bulkheads,  as  at  Q,  Plates  I.  and  IL, 
thus  forming  literally  a  part  of  the  ship,  the  wrought-iron  knees  indicated 
being  Strong  supports  to  the  deck.  T^e  u^^r  part  thus  built  in,  projecis 
above  the  upper  deck,  the  mast  stepping  over  it  and  resting  on  a  strong 
iron  fliinge  or  collar  let  in  to  the  deck,  and  firmly  bolted  together  with 
two  rows  of  bolta  or  rivets ;  by  this  plan  a  mast  might  be  cut  away  readily, 
and  the  part  built  into  the  ship  remaining  may  be  used  as  a  step  for  a 
wood  or  jury  mast. 

Masts  and  Sails. — I  propose  to  have  four  masts  so  disposed  that  &e 
ship  may  be  manceuvred  without  head-«uls  on  a  bows|Hit,  as  I  oMirider 
that  appurtenance  not  only  superfluous,  but  ill  adapted  tot  war  purposes, 
especially  if  used  as  a  ram. 

The  lower  masts  are  of  iron ;  the  topmasts  uid  to^allantmasts  of  wood 
are  in  one,  the  topmast  rigging  being  fitted  on  a  faonel,  so  that  when 
necessary  to  strike  the  masts  on  steaming  against  a  head  wind  or  in  action, 
they  may  be  lowered  down  through  hatches  cut  in  the  deck  to  recdve 
them  (the  funnel  and  rigging  being  ^deposited  on  the  tower  caps  and  secured 
there),  and  hove  up  again,  without  starting  the  lanyards,  by  powerful 
grooved  windlasses  on  the  lower  deck  specially  adapted  for  the  purpose. 

Bhould  royal-masts  be  considered  necessary,  they' may  be  fitted  abt^  all, 
as  shown  in  Plate  II. 

The  spars  and  sails  on  the  two  middle  or  mainmasts  are  all  the  same 
size  and  form,  as  are  likewise  those  on  the  fore  and  mlECn-masts,  the  Mily 
difference  being  in  the  height  of  the  lower  masts;  cm  them  large  fore  and 
afl  sails  may  be  set,  with  gaff-topsails  over,  but  I  should  infinitely  prefer 
staysails,  which,  if  properly  cut  and  set,  are  better  and  handier  s^ 
alofl. 

Labovr-saoing  MMhintry.—A.s  it  is  of  the  utmost  importance  that  evoy 
contriTance  should  be  resorted  to  that  may  reduce  weight,  eepBtxnise 
space,  and  save  labour,  I  advocate  a  more  eztwded  use  (rf  sim^  meeha- 
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meal  contriTancGS  thaji  Las  heretofore  been  the  imstom,  and  if  the 
redactioQ  in  the  crews  that  has  been  apoken  of  is  carried  ont  in  con- 
sequence of  decreased  onnanient,  "  labour-saving  machinery  "  must  be 
be  adopted;  hesce,  the  vindlafis  applied  for  striking  and  fidding  topmast. 

Wmdlaae. — As  another  means  of  efecting  this,  I  recommend  the  wind- 
lass shown  in  Plate  HI.,  W,  which  may  be  worked  by  hand  or  steam,  the 
principle  of  which  has  been  amply  teated  ia  a  variety  of  shapes. 

This  windlass  may  be  readily  applied  as  a  sabstituta  for  one  or  both  the 
capstans  now  in  use.  It  is  calculated  to  prevent  the  accidents  so  often 
occurring  by  the  capstan  throwing  the  men  over  the  bars.  When  once 
brought  to  the  windlass,  all  handling  the  chain  u  dons  atoea/  with;  it 
being  purchase,  bitts,  and  stoppers  combined;  bitting,  unbitting,  and 
ranging  the  chain,  are  entirely  dispensed  witb-i-a  very  obvious  advantage 
in  using  the  heavy  chains  now  necessary  in  large-class  ships.  All  jerks 
and  strains  now  experienced  in  veering,  letting  go,  and  riding  at  ^i  anchor, 
are  obviated,  and  the  cable  is  ready  for  veering,  letting  go,  or  heaving  in, 
at  a  moment's  notice  (messengers,  nippers,  and  stoppers  being  dispensed 
with),  the  chain  being  under  perfect  control  of  the  powerful  brake  attaohed 
to  it.  It  occupies  far  less  space  than  the  present  capstui  with  the  bars 
shipped,  raid  may  be  used  for  any  purpose  on  board,  bang  not  mily  a 
powerful  steady  purchase  for  lifting  heavy  weights,  such  as  guns,  boilers, 
&o.,  but  lowers  them  steadily  without  jerking,  as  must  be  the  case  ia 
lowering  round  a  capstan,  &o.,  where  surging  is  necessary.  It  is  also 
veU  adapted  for  sheer  falls,  and  all  other  purposes  of  a  dmilw  charart^, 
where  great  steadiness  and  regularity  in  hoisting  and  loweting  rat 
required,  and  may  work  any  length  of  chain  without  riding  txma.  The 
advtuitage  such  a  windlass  will  give  in  veering  in  a  gale  over  the  presMtt 
inefficient  and  uncertain  mode  ia  too  obvious  to  need  comment. 

Light-Draught  Coast  Defence  <$A>ju.— Deeoripti<«is  of  plans  and  aeettons 
of  a  Ught-draught  coast  defence  ship,  of  about  2,SO0  tons,  l^igth  240 
feet,  breadth  46  feet,  draught  15  foet,  mounting  14  gnns,  6  feet  6  inchsi 
above  the  water.* 
No.  1  is  a  general  exterior  vi«w,  showing  a  proposed  mediod  of  pro* 
tectmg  the  guns  by  inclined  armour-plated  sides,  rounded  from  die 
deck  upwards,  terminating  in  a  rounded  platform  or  deck;  the  top 
sides  forward  and  aft  being  fitted  to  lower  when  bow  or  stern  guns 
are  used. 
2.  Deck  plan,  showing  a  method  of  giving  ventilation  and  light,  and 
relieving  the  gun-deck  &om  smoke  by  a  strong  iron  grating,  B,  in 
which  are  hatchways  for  giving  access  to  the  deok,  tea  bonding  or 
repelling  boarders. 

B  B  are  other  hatchways,  similarly  fitted  for  vealilatipti  and  aoeest 
to  other  parts  of  the  ship. 
9-  L<mgitudinal  section,  showing  int«mal  arrangements. 
T.  Bread  and  dry  provision  room. 
K.  E  igine  room. 
E.  Athwart  ship  coal  bunkers. 
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N.  Iligh-preBaore  cylindrical  boilet,  with  method  of  fitting  die 
uptake  to  funnel,  and  the  cellular  casing  round  the  funnel  to  give 
ventilation  in  the  boiler  room— vsame  arrangement  round  masto  to 
ventilate  between  decks.  The  iunneliB  telescopic ;  when  run  down 
projects  only  three  feet  above  the  deck  in  action,  which  is  protected, 
the  draught  being  given  by  the  apparatus  described,  which  also  pre- 
vents smoke. 

n.  The  magazine. 

V.  Chun  looker. 

W.  Windlass,  described  previously. 

X.  Form  of  stem  for  receiving  the  prow  of  ram,  and  metihod  of 
strengthening  the  bows  to  resist  the  shock,  being  a  series  of  short 
decks  or  breast  hooks. 

4.  Arrangement    of  longitudinal    bulkheads,  forming  cellular  girder, 
with  the  side  applied  as  coal  bankers,  water  tanks,  and  other  purposes. 

5.  Stern  view,  showing  propellers,  and  three  stern  chase  guns,  with 
gunwale  lowered  on  starboard  side. 

6.  Section  in  engine  room,  showing  proposed  arraDgetUent  of  engines,  E{ 
coal  bunker,  E;  with  cellular  bottom  and  keels,  C,  D. 

This  vessel  is  intended  for  the  defence  of  harbours,  or  to  cross  the 
Channel  if  required,  being  quite  capable  of  taking  the  sea,  and  may  be 
rigged  either  as  a  schooner  or  potacca.  She  is  fitted  to  act  as  a  ram,  and, 
from  her  great  longitudinal  strength,  imparted  by  the  peculiar  mode  of 
construction  described,  is,  I  conceive,,  specially  adapted  for  that  purpose, 
as  also  from  the  iaot  of  the  two  screws  giving  her  the  power  of  turning  in 
her  own  length,  and,  beii^  steered  by  them,  going  ahead  or  astern  without 
assistance  from  the  rudders ;  in  fast,  under  steam  the  rudders  are  nnueces- 
sary. 

Armament. — I  propose  to  arm  this  vessel  with  14  guns,  two  of  which 
are  to  be  of  veij  heavy  calibre,  one  forward  and  the  other  aft,  being  bow 
and  stem  chasers,  firing  in  a  line  with  the  keel,  as  shown  in  ike  drawing. 
The  guns  on  either  side  may  be  fired  in  the  same  direction,  or  as  broad- 
side guns,  by  shifting  them,  there  being  spare  ports  for  the  purpose. 
Thus,  three  guns  can  be  brought  into  action,  whether  chasing  or  retiring, 
and  six  on  the  broadside. 

The  cellular  keel  and  bottom  will  allow  sufiicient  water  to  be  admitted 
to  immerse  the  ship  from  a  foot  to  eighteen  inches;  thus  one  foot  of 
armour-plating  might  be  dispensed  with,  and  a  smaller  mark  displayed  to 
the  enemy. 

This  plan  of  defending  the  guns,  in  addition  to  the  advantage  of  having 
a  battery  of  three  guns  forward  and  aft,  will  reduce  the  weight  of  huU 
and  armouivplates. 

Smaller  vessels  on  this  plan,  drawing  10  ieet  of  water,  and  mounting 
four  guns,  might  be  very  effectively  employed  in  rivers,  small  harbours, 
and  creeks,  they  bdng  capable  of  groiindmg  without  injury,  and  when 
grounded  being  upright.  Moreover,  such  a  s^eld  vessel,  having  the 
power  of  turning  as  described,  would  become  "  the  turntable,"  and 
thus  bringing  the  guns  into  action  as  required,  an  incessant  fire  might  be 
kept  up.  All  attempt  at  accommodation  in  the  usual  acceptation  of  the  term 
should  be  abandoned  in  such  vessels,  tliey  not  being  required  to  go  to  sea. 
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Duplicate  Ammgtments. — In  conclusion,  I  beg  to  call  attention  to  the 
fact  that  in  all  the  arrangements  I  have  described  there  is  a  dupUcaU  of 
even/  principal  part,  ao  Siat  in  the  event  of  one  breaking  down,  the 
ship  may  never  be  totally  disabled,  except  under  very  eztraordioaiy  cir- 
cumstances.  This  will,  I  believe,  be  admitted  hj  sailors  (and  it  is  to 
them  more  especially  I  address  myself)  to  materially  enhance  the  efficioicy 
of  a  ateamEhip  of  war  of  whatever  description. 

And  I  may  add  that  the  models  and  plans  I  have  exhibited  and  de- 
scribed are  not  su^;eBted  by  the  results  of  repent  experiment,  but  that 
they  were  for  the  moat  part  prepared  long  previous  to  the  now  well-known 
proportions  of  iron-cased  ships  being  published.  Never  having  had  access 
to  the  weights  and  quantities  required  for  ships  of  that  class,  we  may 
have  possibly  erred  in  some  of  the  proportions,  but  they  may  be  readily 
altered  to  suit  special  cases,  the  principles  of  construction  and  the  method 
of  steering  and  manceuvring  being  applicable  to  all. 

Models  of  these  vessels  may  be  seen  at  the  Naval  Department  of  the 
International  Exhibition,  Gloss  12,  and  at  10,  Adam  Street,  Adelphi. 


Mr.  SiHnni. :  I  liave  no  remarkB  to  make  in  geaenil  upon  thia  paper.  It  i»  new  to  me 
M  I  beu  it.  A  few  things  I  feel  certainly  bound  to  >a;  with  regard  to  It.  Tbe  descrip- 
tion of  rudder  doea  not  come  beforo  me  ai  new,  I  have  had  trough  m;  hands  leuela 
with  limllar  rudden  to  Ihoae,  and  I  am  hottnd  to  saj  thej  were  not  at  all  aatiifuctory. 

The  CnilBIUIl ;  Waa  it  from  their  poMtion  P     Before  oi  behind  the  tcrev  ? 

Mr.  SiHUDi :  They  did  not  act  well.  I  think  it  is  not  at  all  impouible  that  tbe 
position  relatively  to  tbe  screw  ma;  have  acted  very  much  to  their  disadvantage.  Instead 
of  getting  tbe  benefit  of  the  water  washing  up  to  the  rudders,  the  water  came  to  them 
before  they  had  the  benefit  of  being  pushed  further  by  the  screw.  Certainly,  the  reeult 
of  Bteering  equally  well  forward  and  aft,  as  contemplated  in  this  paper,  was  not  at  all 
realised  in  these  vessels.  My  first  acquaintance  with  these  veseels  was  thi»:  tbey  were 
brought  to  me  to  have  their  rudders  taken  out,  because  they  were  not  found  suitable.  We 
took  them  oot,  and  put  in  ordinary  rudders  behind  tbe  stem-post.  I  do  not  condemn 
tham,  I  merely  slate  the  hct  as  it  occurred.  With  regard  to  the  screw  itself,  I  would  ask 
whether  the  inreators  have  had  sufficient  experience  in  that  length  of  blade,  which  they 
have  got  tbere,  to  find  tbat  they  get  as  good  a  mechanical  result  as  we  do  in  those  pro- 
portions which  experience  has  shown  us,  at  least  with  our  present  knowledge,  to  be  the 
beat  P  We  find  that  if  we  depart  very  much  from  the  proportions  which  have  been  arrived 
at  by  practice,  tliat  tbe  eflect  ia  sometiiiDg  extraordinarily  bad.  Just  to  give  an  illustration. 
Aianming  that  one-sixth  of  the  length  or  pitch  of  tbe  screw  is  considered  a  very  good 
proportion  in  a  largo  sized  screw,  in  a  smaller  sized  screw  one-eightb  is  found  to  be  so.  I 
recollect  a  circomstance  of  having  no  less  than  five  vessels  built  all  off  precisely  the  same 
linee,  and  of  havinga  variation  to  tbe  extent  of  two  of  them  being  one-^ghth  of  the 
lengUi,  which  produced  a  reiy  good  result  to  the  ship.  One  of  them,  under  the  Impies- 
Aoa  that  a  mueh  better  result  was  going  to  be  obtidned,  particularly  in  heavy  wether, 
M  it  was  stated,  by  giving  greater  aur&ce  to  the  screw,  having  been  subseqnently  made 
Bomelbing  orer  one-sixth,  we  lost  a  knot  and  a  half  out  of  .the  veeael ;  the  same  engines, 
miAe  by  the  same  man,  the  ship's  form  precisely  the  same,  the  lines  in  every  reepect  the 
same.  Cutting  the  screw  brought  the  vessel  back  again  to  exactly  the  same  condition  as  her 
sister  veeiels.  Therefore  ibis  is  a  thing  which  oaght  to  be  Well  considered  before  it  is  put 
forward.  ITien,  all  our  experience  goes  to  the  absolute  npeeesity  of  dtnng  away  with  the 
gearing.  Gearing  is  a  thing  of  past  Umes.  It  was  introduced,  and  it  was  used  vetj 
extensively,  when  screws  were  first  put  forward  ;  for  the  ^pte  renson  that  people  were 
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DM  pT«p«T*d  to  wukt  «ngiDW  go,  aol  piwpand  to  tbiah  OM  tbc^  eould  |0  •(  £bt  ifwad 

at  whioh  it  hu  bihm  been  fonnd  it  ii  not  oaij  advisable  to  driTe  Ibera,  but  tX  iibidi 
the;  can  be  driien  aod  kept  in  ordinaij  and  fail  repair,  But  with  the  eipQDM  of  nuun. 
tolning  gear,  the  noiiie  accompanjing  It,  the  nncertsinl;  at  breaking  the  tMth,  and  ill 
tbeie  sort  of  thlnga,  certain);  it  It  looked  upon  b;  all  niacbanlra  ai  haTing  be«n  a  nrj 
fortniuta  daj  for  aarewi  whgn  a  nifitoiant  amount  of  perfecUoa  in  the  nuumbotnn  of 
enginei  ha*  been  arrived  at  to  enable  gearing  attogethar  to  bg  done  awa;  with,  Tbera- 
fore  tho9«  points  do  not  appear  to  me  to  be  walking  in  the  direction  of  improvementi. 
Eotr  tar  the  other  pDints  of  the  iaTentiou  ma;  bear,  each  aa  the  double  keel,  I  do  not 
ptofeiB  to  know  anything  about ;  I  haye  not  had  oiperlenoa  of  them.  With  raspnl  to 
double  lorewi,  I  moat  la?  ttiat  m;  experieuM  ii  rer;  unbvourBbl«  to  them,.  I  waaal«a;> 
led  to  BuppOBa  that  in  ahallow  draught  of  water  double  tcrewa  performed  ver;  much  DOit 
than  eingle  sorewi ;  hat  witbia  the  last  two  years  I  have  made  a  number  of  vesBeli  for  the 
Spaniih  Qovemment,  fitted  with  doable  ecrews,  but  we  did  not  And  the  Increased  speed 
from  them  which  wc  had  gat  under  similar  olreamstanoe*  with  single  acrawi.  We  fcuad 
this  diMdvantage,  that  when  we  wen  attempting  to  torn  with  double  wvows  wa  Utenll; 
stopped  the  wsf  of  Ihf  veueL  Putting  the  halm  o<er,  io  completelf  blocked  th«  paMge 
of  the  wator  from  the  screw  apposite  to  which  the  mdder  wa»  turned,  that  we  brought 
the  vessel  up  from  nine  Ifnots  an  hour  to  something  like  three.  It  was  exactly  the  une 
as  if  that  screw  was  working  at  mooring,  and  a  corresponding  dlsadTantageous  result  wn 
obtained  on  the  vaaai.  AltogetJier  I  oame  to  Ibe  eoneluuan  that  donbla  tcnwa  bad 
nothing  like  the  advantage  of  a  single  screw  of  larger  diameter,  placed  in  the  dead  wood 
of  the  veesel.  Even  tbougb  a  portion  of  that  screw  is  out  of  tbe  water,  yet  you  will 
peroeive  that  the  surface  of  the  single  screw  below  the  water  is  very  much  in  eicees  of  that 
which  the  two  sciews  ^ve  together  when  wholly  submerged.  I  merely  menUon  thne 
things  to  the  inventon  for  th«r  consideration,  that  the;  may  turn  their  attention  to  them 
and  aee  how  (u  the;  may  he  able  to  realise  all  the  expectations  which  the;  have  fSt 
before  ns. 

Captain  Cdlunmn,  R.N.,  C.B. :  With  reipeat  to  the  double  screw*,  I  mv  o^  I  *m 
in  Canada  last  year,  and  I  had  tbe  opportnoity  of  seeing  a  great  man;  propellers  ott 
doable  screws.  On  con* ersing  with  Uie  people,  they  came  te  the  same  condn^n  that  Hr, 
Samuda  has.  They  said  the;  were  going  to  put  in  no  more  donbte  screws  ;  they  had  tried 
them  both  at  the  sides  and  at  the  stern,  and  in  neither  case  did  they  answer  so  well  aa  the 
single  sorew. 

Captain  Syuondb  ;  In  answer  to  what  Mr,  Samuda  has  said  about  gearing,  I  would  BJ 
that  Mr.  Roberts  prefers  that  mode  of  applying  the  power  ;  beoanse  In  driving 'smilt 
screws  to  make  them  equal  to  larger  screws,  of  coarse  the;  will  liave  to  be  driven  at  ceu- 
sideralil;  bigher  speed;  and  knowing  that  there  baa  been  an  objection  to  driving  a  pislHi 
at  a  vei;  high  speed,  he  introdncee  the  gearing  to  relieve  the  en^ne.  I  may  ^d  that  il 
is  quite  aa  possible  to  drive  direct  in  this  case  as  it  is  in  the  othen.  But  with  respect  to 
the  double  screws,  and  to  what  be  sud  about  the  rudder,  I  apprehend  that  the  rudder  be 
refers  to  was  a  rudder  placed  ia  the  old  st;lB  ;  and  that  the  two  screws  be  was  speaking 
of  were  placed  one  on  either  ^de  the  dead  wood,  the  rudder  being  between  them. 

Mr.  S.KUDI :  Yes. 

Captain  Stmonds  :  Exactly  so  ;  and  in  the  course  of  my  observatians  I  mentioned  that 
that  was  one  of  the  objections  that  had  been  rused  |o  two  screws,  that  there  was  net 
siifHcient  space,  with  the  dead  wood  existing,  to  leave  the  screw  sutGcient  space  to  work  ) 
also  that  the  wator  was  so  oonSned  by  the  d^  wood  that  it  was  almost  impossible  to  UM 
tbem  effectively.  It  is  for  that  reason  that  we  do  away  with  tbe  dead  wood  entirely.  New, 
I  beg  to  submit  that  tbese  tn-o  screws  are  under  very  diffwent  conditions  to  the  two  screws 
which  Mr.  Samuda  spoke  of,  with  the  dead  wood  ranuing  between  them,  and  tiie  rudder 
abaft  it.  I  can  quite  imagine  tliat  if  there  waa  the  dead  wood  running  down  lielween, 
and  the  rudder  being  immediatcl;  abaft  them,  it  would,  of  oourse,  whenever  the  rudder 
was  shoved  over,  have  exaotl;  the  effect  on  the  screws  he  bss  described.  But  in  this  »« 
the  rudders  are  below  and  before  the  sorews,  and,  asl  mentioned,  they  both  act  independ- 
ently of  one  another— tbe  water  coming  as  nirl;  to  one  as  to  tbe  other — so  that  I  do  not 
agree  with  him,  chat  because  the;  did  not  answer  in  the  case  he  mentioned,  they  ahoiild  us' 
answer  in  this.    I  do  not  think  the  conditions  are  at  all  the  same. 

The  CailEMAN!  Have  you  got  an;  aooountofexperimentsthathavg  been  tried? 

Captain  Sikonhs  :  No,  there  have  been  no  eipratoents  with  these  vessel*.  Eiperi- 
menla  which  I  have  seen  with  a  vessel  with  screw*  somewhat  similar  to  these  were  certainly 
very  satisfactory.     Siie  wns  a  very  light-dranght  vessel,  as  I  have  described,  with  a  long 
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Hr.SmVDl:  Where  mi  that nddupUoedF 
.  Otptaia  Sthonmi  That  rnddsc  vu  pUosd  in  tba  ordiiMrjiiuiiner)  tod,  oarUlolr,  lh« 
■tearing  wu  moat  parfeot  with  the  acreai  alone,  u  I  desoiib»d  it.  Hownai',  I  ou  quite. 
Bndacttuid  whu  Mr,  Sunuda'i  otqaetion  la  lo  tha  two  tonwi,  geaanSj,  with  the  deiid 
voai  b«twMii  them.  ThJa  i>  a  totally  dithnol  oHa,  end  eln  with  the  rudder.  In  the 
nidder  that  Mi.  Samnda  (poke  of  u  being  altered,  lam  quite  awarethat  that  i«  the  oau. 
I  baUara  be  i>  not  die  only  penon  who  hM  altered  a  vMeel  of  that  deaoriptliHii  but  I  think 
Mr.  SamndawUliQ  that  the  rudder  waa  not  placed  aathl*  it. 

Mr.  SWDA I  I  think  u. 

OifftainSTHOitiiai  Not  in  tba  «ain*  ptaition  with  the  icrew. 

Hr.  Sahvoa  :  Pieraiel;. 

Capt«io  STioinil  i  Wai  it,  with  ngtii  to  tlie  aorew  F 

Hr.  AiMvui:  Preoiaelj'. 

Captain  Stmohh  i  Uodet  it,  or  bafore  it  ? 

Hr.  SitiiDDA  :  Before  it,  not  ander  it ;  yoon  ia  not  nnder  it. 

Tb«Oa«iaiUH:  ThelwoniddmF' 

Itr,  SutVDt, :  So ;  there  vaa  one  mddai  and  one  uraw.  Bot  I  mnrt  be  nnderttood 
aa  not  iriihing  at  alt  to  u;  anything  in  derogation  of  the  ioTantion.  I  em  only  Bailing 
attention  to  theae  paints  to  piSTenc  miitakes  being  made,  II  bj  aiparianae  tfaej  oan  be 
guarded  apiinil.  What  1  intended  to  oootoj  waa  i  flnt,  tikat  the  rudder,  placed 
praoiMi]'  in  a  nmilar  peaitian  to  the  urew  aa  one  of  tfaoae  yon  rapreeent,  hai  some 
belore  me  in  one  inatuue  in  a  leaaol  with  the  toraw  and  the  mddar,  and  has  bean 
found  quite  ineffioieat.  It.  waa  not  only  in  one  initanee,  but  in  two.  There  were  two 
va«e|j  brongbt  to  me  to  be  altered,  beoause  the;  would  not  aleer.  The  pilota 
bftd  ttikw)  a  great  deal  of  paina,  and  one  a  great  deal  of  expense,  before  they  were  brought 
to  me.  Therefore,  I  vanled  to  oanTey  to  yon,  to  tar  aa  my  exprrienea  wmt,  that  that 
portion  of  the  inveatlon  waa  bad  i  that  it  to  my,  not  likely  to  be  anDOeaahiL  Therefore,  If 
that  portion  wai  obliged  to  be  abandoned,  the  other  that  would  be  left  to  yon,  would  be  to 
pat  the  rudder  in  the  ordinary  plaee,  and  with  two  aorewi  my  experience  ahowe  that  to 
that  extant  it  waa  not  aatiafaotoiy. 

.  Captain  SnoiiiM  ■  1  atiU  nuuntain  that  the  mdder  In  the  eaae  mentioned  not  anawering 
doe*  not  aondamn  thit  i  beeanae,  in  the  &nt  plaee,  that  waa  a  ^^a  nidder  In  the  centre, 
and  theaa  two  are  at  the  aide,  and  there  are,  ther^ra,  tvfo  aurlkoea acting  instead  of  one. 
I  beliere  tba  reason  why  one  or  two  of  thoaa  lesBela  whioh  Mr.  Samnda  mentioned  did  not 
(ts^,  wH  beoanie  they  bad  not  annclant  rudder  to  aleer  wtlh.  That  is  what  I  bare 
generally  nndendood.  However,  I  am  obliged  to  yon  for  mentioning  the  matter;  of 
qoune,  it  will  make  on»  look  more  eloeely  to  the  mbject  At  the  same  time  I  hope  before 
long  In  be  able  tn  ahow  joo  a  vessel  which  will  probably  do  aw>?  with  the  Impreasion 
ndiicb  yon  ^>pear  to  hare. 

The  Chairhak  i  Tba  anbjaet  ia  tery  important.  We  were  very  mnch  at  sea  when  the 
■crew  waa  fint  introdnoed.  With  a  little  change  in  the  pitch  of  the  screw  there  is  an 
actMordinaiy  diflerenoa  of  reanit,  and  we  are  not  able  to  explain  why  It  b.  It  certainly 
ia  t«t]P  Imporlanl  with  long  shlp^  that  they  ahonld  be  able  to  torn  with  fooility;  If  it  conid 
be  arrired  at,  ona  wonld  dtnra  to  see  it  very  much.  No  doubt,  it  ia  pnnting  to  conceiTO 
that  two  serawa  will  give  so.great  a  mult  as  one  with  a  lary  much  larger  diameter.  I  do 
not  nndenland  it  myielf ;  yet,  aeelng  how  onr  preconoeired  opinions  era  oTertumed 
orery  day,  one  cannot  nndartake  tn  aay  that  it  will  not  do  to.  Many  peraons  object  to 
the  radder  being  eo  hr  forward,  and  tiiey  think  the  eflbot  !■  not  to  great.  I  have  long 
tbon^  the  very  rerene  of  that.  I  think  a  rudder  placed  so  tar  at  the  extremi^,  so  long 
a  distance  from  the  turning  paint,  ia  injurious.  I  beliere  the  fiirther  aft  the  centra  of 
grarity  is  towards  the  rudder,  the  more  quickly  the  vessel  tome;  so,  in  bringing  the  rudder 
towards  the  centre  of  grsTity,  the  same  thing  wonld  happen.  I  do  not  think  it  is  from 
the  pcaition  of  the  mdder — I  mean  relatively  to  the  centre  of  gravity—that  the  defective 
sleeiage  would  arise ;  I  tMnk  it  would  be  much  more  likely  to  arise  from  the  screw.  It 
does  not,  as  in  ordinary  screw  veesela,  come  upon  the  rudder  to  incraaae  and  intensi^ 
the  action  of  the  mdder.  Therefore,  I  think  the  position  of  the  mdder  there  would  not 
beaogoodaa  in  an  ordinary  screw  veasel  by  a  large  amount.  Of  eouree,  the  action  of  the 
keel  ia  very  nseftil  in  retarding  the  rolling  motion ;  but  still,  at  the  same  time,  I  tiiink  it  ia 
ratherthe  Introduction  of  another  nvil,  in  some  respectn,  to  reduce  an  existing  evil.  Snch,  foe    I 
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iiutaaoe,HintrDdncingthekee]  toitop  the  rolling  in  tlie  "  WurkM',"  patting  bilge-|dua, 
TbMe  are  mere  maluaUftB,  Mid  ought  oottobe  neoeuuy.  Ibelieie  if  we  were  to  axpari- 
ment  wid  inveatigate  we  ebould  be  able  to  build  ahips  without  hsTing  reooum  to  these  noke- 
ihiftB  to  improve  their  qoalities  ofterwaidi.  Uoweiar,  I  think  we  are  vei;  mnidi  indcMed 
to  Captain  Sjmotidi  fur  havitig  brought  Carward  thia  subject,  and  I  am  sure  jon  will  allow 
jno  to  ratum  our  thanlu  to  him. 

Mr.  RoBKKTB  :  V  ilh  Tetsranoe  to  Mr.  Samnda'i  remariu  abont  the  aerew,  let  ma  ttj 
this  aoiew  b^oi  at  a  bTooMble  angle  to  propel  (J5  degreea),  on  aoconntof  tbs  largencM 
of  Ifae  bou.  The  area  of  one  of  thcae  bUdn  ii  IS  leet  i  the  whole  of  them  wonld  be  M 
feM  i  and  ai  there  ara  two  iciewi,  thej  glra  together  a  aarbee  of  120  Uet.  Wbveaa  a 
propeller,  tor  the  nme  poipoae,  has  not  abore  80  or  BO  ftet.  With  regaid  to  gtarmg,  if 
gearing  be  properly  made,  it  will  last  indefinitely  long ;  it  onlf  d^enda  on  the  nuke. 
Bnt  it  jon  do  not  like  gearing,  joa  nta;  uie  friction  wheali ;  thef  will  not  make  mndi 

Mr.  SaMin)! :  The;  baxe  been  (bund  very  otg«i)tionabl«  indeed.  A  little  oil  pooriag 
OD  them  will  apoil  them  altogether. 

Hr,  Rdbbbis  :  There  are  many  mlUa  in  England  that  haTC  gone  mac;  yean  with 

Mr.  SiiiDD* :  They  do  not  pat  ao  much  power  thnngh  them  a>  they  do  In  the  lorewa. 

Hr.  KoBBitTB :  Howerer,  gearing,  if  well  made,  will  last  indednitely  long;  I  aay  I  can 
make  a  pair  that  wonld  certainly  go  tor  forty  jam. 

Captain  SVMONHS  i  Thoiw  in  the  "  Great  Dritun,"  tor  initanoe. 

The  Chaibman  ;  T  think  you  should  obeerie  that  the  reaiatance  «hlch  thia  oHen  ia  only 
equal  to  the  diameter  of  the  cone.  It  it  a  qucatioD  of  introducing  amoltipUait;  of  blado. 
You  increaae  your  gnrbce  by  inoreulDg  your  bladea;  but  that  ,doai  not  increase  the  leiiit' 
aDES  to  the  amount  given  by  the  one  nrew  of  greater  dlanetsr. 

Capt^o  Sblwyh,  R.N, :  I  ihonld  like  to  say  a  few  words  to  Captain  Bymonda  nprai^ 
subject.  I  have  fbond,  on  Btndylng  attentively  the  aetion  of  aorawi  ai  riiown  in  water,  and 
all  the  old  conditions  under  which  Hr.  If^ier  and  othen  have  put  in  two  or  more  aorewi, 
that  they  hare  genenliy  failed,  simply  beoauae  the  ordinary  view  of  the  aotioa  of  the 
screw  in  water  is  that  it  acta  against  and  throws  off  a  eolnmn  or  oylinder  of  water.  Nov, 
what  the  screw  really  does,  is  to  throw  off,  and,  therefore,  act  against  a  tmncatedeone  of 
water,  partly  caused  by  the  centrifugal  action  sat  up  by  the  revolntion  of  the  serew.  Then 
is,  therefore,  a  compound  force  producing,  not  a  cylinder  but  a  peouliarly  ihqHNl  tranoated 
cone.  Now,  nnder  thesD  conditions,  yoa  cannot  put  intwoHmwiparaUeland  doaetoeach 
other  with  good  effect;  the  two  cones  croesing  each  other  invariably  and  setioaaly  deduct 
from  the  reaiatance  of  the  water.  In  one  of  the  floating  batteries,  threeof  theseimallsiaain 
were  put  in,  one  in  the  centre  in  the  usual  place,  the  other  two  under  the  eounteta,  with  pa- 
rallel shafts.  The  result  was  not  good.  It  was  found  afterwards,  on  lifting  out  the  two  aila 
urewB  and  leaving  the  centre  one,  that  the  same  ^eed  wia  obtained  as  with  the  three  ;  bnt 
that  was  only  from  the  cauM  I  have  befbro  pointed  out.  Had  those  two  outside  sorewi 
been  placed  widely  apart,  or  at  divergent  angles,  you  would  then  have  had  the  full  effect  of 
all  the  screws,  minus  the  deduction  (in  the  case  of  the  divergent  ones),  due  to  the 
parallelogram  of  foroes,  as  every  one  knows  who  has  studied  that  theory.  Bnt  of  oonne 
no  one  will  ever  attempt  to  prove  that  two  one-inob  pipes  are  equal  to  one  twa-iDoh 
pipe,  or  that  two  screws  of  ten  feet  diameter  can  ever  be  eqnal  to  one  screw  of  twanQ 
feet  diameter.  It  would  be  an  utter  bllacy.  The  area  of  push,  tnaa  which  yon  derive 
your  motive  power,  would  be,  of  coune,  very  much  Icasened.  I  need  not  say  that  my 
impression  is,  that  if  you  get  two  screws  of  the  full  sixe  due  to  the  draught  nf  wata-, 
nobody  will  be  inclined  to  contest  that  you  get  a  greatly  increased  efflcieney,  and  I 
believe  that  it  is  not  at  all  impossible,  if  they  are  as  widely  sepsraled  as  in  these  modsb,  to 
drive  them  at  the  ordinary  speed  attained  with  horizontal  engnnes,  without  gearing  and 
with  eieellent  vSeet. 
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GERMAN  CAMPAIGNS  OF  GUSTAVUS  ADOLPHUS. 
By  Bridges  C.  Hooke,  Esq. 
Tbe  military  glory  of  Austria  and  the  Roman  Catholic  confederacy 
known  as  tbe  League  bad  reached  its  highest  point  in  the  twelfth  year 
of  the  Thirty  Years'  War.  The  King  of  Denmark,  defeated  at  Latter, 
and  driven  to  bis  islands  by  the  combined  operations  of  TiUy  and  Walleu- 
etein,  had  been  forced  to  sacrifice  his  political  and  religions  sympathies  to 
the  misery  of  his  subjects  and  the  exhaustion  of  fais  resources.  Mausfeld, 
a  thorough  soldier  of  fortune,  had  Tainlj  raised  three  successive  armies  in 
defence  of  the  Protestant  cause,  and  had  campaigned  with  them  in 
Bohemia,  Westphalia,  Saxony,  and  Silesia,  with  a  celerity  of  movement 
that  was  equalled  only  by  the  ease  with  which  he  repaired  bis  losses  in  the 
field.  Anttens-like,  he  seemed  to  rise  stronger  from  every  overthrow. 
Pay  was  unknown  in  his  armies,  but  its  place  was  fully  supplied  by  an 
unlimited  licence  to  plunder.  It  is  of  course  impossible  for  any  anny 
living,  BS  it  were,  from  hand  to  mouth  under  conditions  such  as  these,  and 
never  dreaming  of  forming  magazines,  to  secure  a  base  of  operations  or  to 
conduct  a  regular  campaign.  The  exhaustion  of  the  resources  of  the  sur- 
rounding country  of  itself  creat«B  a  necessity  for  a  change  of  plan,  and  for 
the  tranference  of  the  locaUty  of  hostilities  to  lands  tiiat  have  hitherto 
escaped  the  grasp  of  the  marauder.  As  a  nde,  such  a  desultory  system  of 
war&re  must  eventually  succumb  to  the  more  elaborate  operations  of 
regular  troops.  It  reflects  no  small  glory  on  Mansfeld's  military  capacity, 
that  through  many  years  of  warfare,  and  till  the  defeat  of  the  King  of 
Denmark  decided  the  event  of  the  contest  in  Northern  Germany,  he  con- 
tinned  to  bafSe  the  skill  and  thwart  the  plans  of  the  ablest  generals  of 
Austria  and  the  League.  Even  after  the  intelligence  of  the  crowning 
disaster  of  Lijtter,  when  a  less  hardy  spirit  would  have  retired  from  the 
field,  he  formed  the  idea  of  carrying  his  arms  into  the  very  heart  of 
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Austria ;  and,  breokmg  througli  the  dense  circle  of  his  opponents,  evadiug 
the  hot  pnrsmt  of  'Wallenstaiii,  and  suddenly  appearing  in  TraneyWania, 
ho  engaged  the  aympathiea  of  Belilem  Qabor  in  favour  of  a  broken 
army  and  »  ruined  cause.  But  the  Princ*  of  Trft^BjlvaniB,  alarmed 
at  the  rapid  appioach  of  Wallepstein,  concluded  a  peiu:e  aa  pied^- 
tately  as  he  had  appealed  to  arma,  and  Mansfeld,  disbanding  Mb  army, 
retired  to  Venice,  where  he  soon  died  of  a  broken  heart.  In  the  same  - 
year  the  deaths  of  Christian  of  Emnswiet  Luneburg  and  the  Dnke  of 
Saie  Weimar  deprived  the  Protestant  cause  of  its  last  supporters,  uri 
left  it  exposed  to  the  full  power  of  Auatria,  aided  by  the  mUitary  talents 
of  Tilly  and  Wallensteiu,  by  the  active  co-operation  of  the  League,  aad 
the  ineshaustible  reeourcea  of  the  8|wniah  empir*. 

Few  men  have  left  behind  tibem  a  more  terrible  reputation  than  John  of 
Tzerklas,  Count  of  Tilly,  a  comp»nioB  of  Ae  order  of  Jesuita,  and  gene- 
ralissimo of  the  armyof  tbfi  League.  The  Church  of  Rome,  as  indeed 
every  other  chimdi,  has'In  all  times  of  its  existence  commanded  (ie  service 
of  a  body  of  enthusiasts,  prepared,  nay  anyone,  to  aaerifice  ever^r  feduig 
of  humanity  to  their  passitaiate  ardour  fo(  the  fupremacy  of  their  fufli. 
And  never  had  Borne  a  more  devoted  son  Uian  Tilly.  Wine,  wealth,  and 
woman's  love,  the  desire  of  knowledge  and  the  thirst  of  fame,  find  respon- 
sive chorda  in  almost  every  breast.  But  Tilly's  heart,  dead  to  every  softer 
mood,  insensible  to  every  loftier  inspiration,  was  swayed  but  by  a  single 
influence — his  passionate  ardour  for  the  vlctoiy  of  his  creed.  Even  m 
constant  success  in  tbe  field  seemed  to  him  less  a  result  of  hifi  military 
ability  than  an  evidence  of  the  favour  with  which  the  saintfi  regarded  ^ 
feeble  efforts ;  and  to  his  mind  the  sacrifice  of  a  heretic,  the  destruction  of 
a  heretic  dty,  wae  a  deed  for  which  his  ecclesiastical  snperiors  migbt  ^ 
their  grace  demand  admiaaion  for  his  soul  into  the  mannoris  of  the  ble^ 
Great  soldiers  have  sforung  from  temperamente  of  such  a  mould;  »ndit 
seemed  at  one  time  as  if  few  et  none  of  Hatao  would  be  able  to  Qtmlest  w^ 
crown  of  pK-eminence  with  TUly.  Yet,  as  it  often  bappene  with  ^om 
whose  life  lies  on  the  veirge  of  two  widely  different  eroa,  it  was  his  haw 
fate  by  the  onward  course  of  events  ta  lose  in  one  day  the  glorie»  ot 
seven  victorious  fields,  to  throw  away  a  hundred  chancca  that  FortuM 
offered  with  a  lavish  hand,  to  heap  mistake  oa  Miatalt:«,  to  be  immeo 
against  his  will  into  battle  by  the  imperious  temper  of  a  auboj<diiiat«,  ana 
to  be  ignominionsly  routed  by  an  enemy  of  scarcely  half  his  atcengtb.  'W 
inexplicable  seemed  his  Qverthrow,  that  men  ascribed  it  to  the  direct  inter- 
vention of  a  higher  power,  that,  roused  to  vengeance  by  the  ory  of  iauw*"' 
blood,  had  resolved  to  snapend  the  stroke  of  death  till  the  sinner  had  diw^ 
the  cDp  of  degradation  to  the  veiy  dregs. 

In  tlM  oold,  rutliless  terodty  of  their  diqtoai^ont,  tiiere  was  but  htue 
difference  between  TiHy  and  Wallenstein.  In  other  retp«cta  ^ey  ^*^ 
as  the  enthusiast  irom  the  pcdjtioian.  TiUy,  trusting  in  the  &.vob'  *  j*^ 
saints,  flew  like  a  tiger  fuU  at  the  face  of  his  foe— WaUenetein  eaqiw'™ 
him  with  the  folds  of  a  boa  constrictor.  The  object  of  Tilly's  »tW* 
might  brste  his  fury  again  and  t^ain ;  hut  the  gTwp  of  Wallenstein  y*^ 
death.  Tilly  fought  foi-  his  faitli,  Wallensteia  for  his  own  amWlJOiW  "*^ 
—Tilly  for  an  immortal  e«wn,  Wallenetein  for  an  earthly  sceptfo-  SOj 
while  in  one  campaign  Wallensteiii  swept  all  before  him  with  the  swesp  ^ 
a  tornado,  in  another  he  let  the  war  rage  a."  it  would,     Entreatji  t*""*' 


eEBUAN  CAUPAiaNS  OP  GDSIAVUS  ADOLFUUS.  319 

and  men&ce  failed  to  draw  him  &om  the  shelter  of  his  camp.  None  could 
unraTel  the  tangled  skela  of  intrigue  that  he  wove  in  the  dark  depths  of 
his  iueorutable  mind.  Even  the  assassin's  dagger  failed  to  solve  ttie 
Gordian  knot,  and  left  the  name  at  which  the  world  grew  pale  to  be  the 
riddle  of  the  hiBtorian.  The  intellectual  powers  of  a  mere  cluld  are  ampl; 
sufficient  to  disoriminate  tlie  essentd&l  difference  between  patriotism  and 
treason ;  but  the  subtlest  minds  have  been  unable  to  determine  whether 
Wallensteiu  was  a  patriot  or  a  traitor. 

Field-Marshal  Coont  Pappenheim  was  but  little  inferior  to  the  two 
generals  whose  fame  has  eclipsed  his  own.  By  a  rare  combination  of 
talents  he  united  the  cunning  of  an  Ulysses  to  the  impetuous  valour  of  a 
Mazeutius.  Men  pointed  him  out  in  the  streets  as  one  marked  out  by 
fate  for  a  warrior's  life  and  a  warrior's  deatli,  for  at  his  biiiJi  a  mark  re- 
sembling two  crossed  swords  was  to  be  seen  clearly  traced  out  on  his 
brow.  Time  in  its  onward  course  had  all  but  obliterated  the  ominous 
blazon,  but  in  the  fury  of  the  charge  and  the  crisis  of  the  battle  it  ever 
flashed  out  like  a  fiery  star.  His  body,  it  was  said,  was  gashed  and 
seamed  by  full  a  hundred  wounds.  His  fate  was  foretold  by  natiure's  self, 
yet  he  still  rode  ae  gallantly  and  blithely  to  battle  as  to  bridal.  Bom  in 
the  same  year,  he  fell  on  the  same  day,  as  Gustavos  Adolphus,  full  of  fame, 
though  young  in  years,  the  sword  of  Austria  and  the  Ajax  of  the  war. 

The  armies  who  marched  under  the  banners  of  these  great  chiefii  bore 
characters  as  strongly  marked  as  were  those  of  the  leaders  whom  they 
served.  Every  one  is  familiar  with  the  portraiture  of  the  gallant  soldado 
of  the  seyenteeoth  century,  his  low-crowned  hat  and  drooping  plume,  buff 
ooat,  gorget  and  cuirass,  scarf,  tassettes  and  bandolier,  a  costume  sa  noUe 
»nd  graceful  that  it  seemed  designed  by  the  very  genius  of  war  for  his 
Totaries.  The  camps  of  Wallenstein  and  Tilly  swarmed  with  high-mettled 
caraliers,  gay,  careless,  and  defiant  of  death,  sudden  in  quarrel,  quick  of 
eye,  and  open  of  hand.  Vienna  sent  forth  her  gay  and  thoughtless  sons ; 
Uie  Walloon  lent  his  ponderous  strraigth  of  horse  and  man ;  the  German 
the  do^^ed  determination  of  his  race ;  the  Scot  a  valour  Ictfty  and  self- 
leliant,  tameless  as  the  billows  that  burst  on  his  own  ragged  shore,  and 
Btubbom  as  the  cliffs  that  fling  them  &om  their  ^ant  breasts  ;  and  the 
Spaniard  a  chivalry,  discipline,  and  renown  tested  by  upwards  of  a  century 
of  warfare  in  tbe  New  World  that  his  enterprise  had  discovered,  and  in 
the  Old,  which  his  arms  had  all  but  subjugated.  Croat,  Sclave,  and 
Magyar,  wild  horsemen,  whose  trumpets  had  sounded  altemately  in  the 
Tan  of  the  Crescent  and  tiie  Cross ;  the  needy  adrenturer,  the  reckless 
criminal ;  all  wto  owned  a  stout  heart  and  a  good  sword,  wwe  welcome 
aoziliaries  to  the  armies  of  Austria  and  the  League. 

Mansfeld  had  introduced  the  ^stem  of  making  war  EU|^ort  war. 
WaUeustein  carried  out  this  principle  to  iis  fullest  ext«nt  It  was  his 
maxim  tiiat  dO,000  men  would  Hve  where  20,000  would  starve.  The 
stronger  his  force  the  greater  its  opportunities  of  plunder.  A  prince  or 
city  might  bid  defiance  to  a  small  body  of  men,  but  must  buy  off  an  over- 
whelming anny.  As  long,  then,  ae  there  were  petty  princes  and  rich 
and  peaceful  cities  in  Germany,  so  Long  would  there  be  a  perpetual  flow  of 
wealth  to  the  pockets  of  the  solddery. 

The  camp  was  a  stetnge  and  teiriUe  eight.     "  Where  WaUonstdn's 
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horse  treads  there  grows  no  grass,"  was  tlie  sajing  of  the  time.  A 
huwiing  wilderuees  piled  with  festeriDg  corpses,  and  bright  with  the  light 
of  blazing  villages,  spread  for  miles  Tonud  his  quarters.  It  was  from  tiie 
vocabulary  of  his  camp  that  the  word  plmider  found  its  way  into  ont 
language.  Another  word,  "  marauder,"  is  a  corruption  of  the  name  of 
Merod^,  one  of  Wallenstein's  favourite  officers.  The  camp  was  one  wild 
scene  of  revel.  The  officers  flaunt«d  in  scarlet  and  gold ;  man;  a  well- 
lined  pnrse  fell  to  the  private's  share.  Costly  wines  were  broached,  womin 
gave  her  smiles,  and  the  gambler  plied  his  trade.  But  when  the  ordinary 
suppUes  of  booty  failed  the  soldiers  deserted  by  battalions  to  the  standard 
of  some  more  prosperous  leader.  The  discipline,  though  fitful,  was  of  tiie 
sternest  kind.  The  gallows  was  a  standing  institution.  Itegimente  were 
decimated  and  men  stnmg  up  by  the  score. 

In  the  day  of  battle  the  army  was  drawn  up  in  hnge  unwieldy  batla- 
lionij  t«n  deep,  and  from  two  to  three  thonsand  strong.  Each  regiment 
was  divided  into  ten  companies,  and  each  company  conttuoed  from  two  to 
three  hundred  men,  one  half  of  whom  were  armed  with  pihes,  and  the  rest 
with  matchlocks.  Another  and  still  more  preposterous  formation  w»s 
sometimes  adopted  by  the  Imperial  armies,  and  is  reported,  though,  to  mj 
mind,  hardly  on  sufficient  grounds,  to  have  been  used  by  Wallenstein  it 
Liitzen.  A  body  of  5,000  infantry  was  divided  into  50  half  companies, 
each  100  strong,  five  such  half  companies  of  pikemen,  with  a  front 
of  ten  men  each,  and  of  course  of  an  equal  depth,  being  then  taken  as  s 
base.  A  solid  square  was  erected  on  this  base  (as  represented  in  tie 
diagram  on  Plate  I.),  showing  a  face  of  50  men  on  each  side,  and  a  depUi 
of  the  same  number,  and  2,400  musketeers  were  now  ranged  as  a  border, 
ten  men  deep,  round  these.  The  remaining  100  musketeers  were  then 
placed  at  the  comers  in  little  solid  squares  of  25  each,  so  that  the  ivhole 
arrangement  looked  like  a  huge  square  castle  with  little  turrets  at  tlie 
angles.  Of  course  the  immediate  result  of  this  stupid  arrangement  w»6 
to  render  the  pikes  of  the  centre  perfectly  useless,  and  to  prevent  all  but 
the  first,  or  perhaps  the  first  and  second,  lines  of  musketeers  from  firing 
a  shot.  As  may  easily  be  conceived,  hostile  artillery  ploughed  deep  lanes 
through  such  an  unwieldy  mass,  and  uneveuness  of  ground  soon  broke  up 
the  regularity  of  the  formation.  Even  in  the  ordinary  ten-deep  line  of 
battle  more  than  half  of  the  soldiers  took  no  appreciable  part  in  tie 
engagement;  but  in  the  arrangement  I  have  just  described  it  is  probable 
that  not  one  soldier  in  twelve  ever  had  a  chance  of  using  his  weapons.  It 
is  true  that  the  system  of  the  phalanx  had  reached  its  highest  point  of 
perfection  in  the  armies  of  the  Empire,  and  that  the  Imperialists  h*l 
hitherto  been  almost  uniformly  success!^  in  every  campaign.  As  jetr 
however,  battles  had  been  confined  to  the  enconntera  of  opposing  phalanxes, 
and  legion  and  phalans  had  yet  to  meet  in  the  shock  of  arms,  and  establish 
in  a  fairly  fought  field  a  decision  that  should  be  valid,  not  for  tiie  moment 
only,  hut  to  the  end  of  time. 

Wallenstein  was  dismissed  the  Imperial  service  in  consequence  of  tie 
personal  animosity  borne  Mm  by  Maximilian,  Elector  of  Bavaria,  ^"^ 
head  of  the  League,  at  the  very  moment  when  his  services  were  nwMt 
necessary,  and  the  command  of  tiie  combined  armies  had  been  commit*«<' 
to  Tilly.  The  soldiers  of  Wallenstein's  old  army  deserted  by  tens  of  thou- 
sands. In  1628  they  alone  had  marched  against  Stralannd  60,000  strong. 
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When  Oustayus  Adolphus  lauded  in  Pomerania  in  June,  1630,  the  whole 
force  of  the  two  confederate  armies  could  scarcel;  have  shown  so  formidable 
a  muster.  The  king's  own  army,  snmbering;  at  the  outset  about  15,000 
combatants,  found  itself  opposed  to  a  force  of  abont  equal  strengtit. 
Gustavua's  first  object  was  to  secure  an  efiectire  base  of  operations.  He 
was  master,  indeed,  of  the  sea  from  the  beginning,  but,  in  onler  to  advance, 
it  became  necessaiy  to  force  the  Duke  of  Pomerania  into  an  alliance.  By 
this  measure  he  gained  the  assistance  of  a  body  of  troops  who  afterwards, 
under  the  name  of  the  White  Brigade,  yielded  to  none  in  their  valour 
and  their  fidelity  to  their  leader,  and  of  several  fortified  posts  from  which  he 
was  able  to  extend  his  operations  towards  tiie  interior.  Before  the  con- 
clusion of  the  year  he  had  chased  the  Imperialists  out  of  the  dukedom. 
Tilly  and  Pappenheim,  whose  troops  were  quartered  in  Westphalia,  had 
made  no  aggressive  movement.  The  old  soldiers  of  Wallenstein  flocked 
to  the  king's  camp  by  hundreds  at  a  time.  Important  reinforcementx 
reached  him  from  Sweden  and  Scotland.  He  had  concluded  a  treat;  of 
alliance  with  France,  and  was  prepared  to  open  the  campaign  with  an 
army  of  30,000  men. 

The  Swedish  regiments  of  infantiy  consisted,  exclusive  of  officers,  of 
1008  or  1152  men  each,  divided  into  eight  companies  each  of  12G  or 
144  men.  Of  the  entire  number  two-thirds  were  musketeers  and  one- 
third  pikemeu.  They  were  usually  drawn  up  six  deep,  pikemcn  in  the 
centre,  and  musketeers  on  the  flanks.  To  resist  infantry,  the  musketeers 
advanced  till  their  fourth  rank  became  a  continuation  of  the  first  line  of 
pikes,  and  then  poured  in  their  fire.  To  resist  a  cavalry  charge  the  three 
first  lines  of  musketeers  fell  hack  on  the  three  last,  thus  leaving  the 
pikemen  in  their  turn  three  ranks  in  advance.  The  larger  portion  of  the 
musketeers  were  stiJI  armed  with  matchlocks,  the  flintlock,  then  a  modem 
invention,  not  having  come  into  general  use  at  the  commencement  of  the 
king's  enterprise,  and  at  the  same  period,  and  until  Gustavus  reduced 
their  weight,  both  weapons  still  required  the  assistance  of  the  rest.  The 
Swedish  pikemen  still  wore  helmet,  breast-plate,  and  tassette,  but  the 
king  had  already  deprived  the  musketeers  of  a  weight  of  accontrements 
which  was  at  once  an  inefficient  protection  against  a  bullet,  and  an  im- 
pediment to  their  activity  in  the  field.  In  the  German  armies  the  mus- 
keteers still  carried  the  bandolier,  a  belt  stretching  from  the  left  shoulder 
to  tiie  right  hip,  and  garnished  in  front  with  eleven  little  cylinders,  ten  of 
which  contained  a  charge  each  of  powder,  and  the  eleventh  a  supply  of 
the  same  material  for  priming,  and  to  the  extremity  over  the  hip  were 
attached  a  powder-horn  and  a  box  of  bullets.  The  match  was  suspended 
to  the  little  finger  of  the  left  hand,  and  on  the  march  the  matchlock  was 
carried  over  the  right  shoulder  and  the  rest  in  the  left  hand.  The  king 
superseded  the  bandolier  and  its  appendages  by  the  introduction  of  the 
cartouche  box,  filled,  as  at  present,  with  cartridges,  and  did  away  with  the 
rest  by  gradually  diminishing  the  weight  of  the  piece.  At  the  same 
time  he  added  to  the  eflSciency  of  the  pike  by  reducing  it  from  its  cum- 
brous length  of  sixteen  feet  to  eleven. 

Each  regiment  consisted  of  two  battalions,  each  commanded  by  a 
lieutenant-colonel.  The  colonel  in  chief,  as  in  our  army  of  the  present 
day,  was  almost  always  a  general  officer.  A  captain,  lieutenant,  and 
ensign  had  the  charge  of  each  company,  and  had  twenty-iour  noii-coiii-  . 
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missioned  offices  under  them.  It  was,  among  otbra  things,  the  atptain's 
dnty  always  to  keep  the  company  at  its  fiill  complement,  and  for  this  pur- 
pose he  received,  over  and  above  hia  own  stipend,  a  private's  pay  for  every 
ten  men  actually  borne  on  the  strength.  To  attach  the  soldiers  still  more 
to  the  regimental  colonrs,  the  ensign  who  had  them  in  charge  at  the 
moment  was  prohibited  from  inflicting  punishment  npon  any  soldier,  had 
in  case  of  certain  minor  ofiences  was  allowed  the  privilege  of  pnblicly 
asking  remission  of  (he  sen(«nce,  and  it  was  tlie  general  policy  of  officers 
tommanding  regiments  to  comply  with  his  request. 

■"  "iflie  cavalry  was  formed  into  regiments  500  or  600  strong,  each  divided 
into  eight  squadrons  or  sucteeo  demi- squadrons.  In  this  branch  of  the 
service  Gustavus  was  generally  numerically  inferior  to  his  oj^nente.  It 
therefore  became  his  practice  to  make  up  for  this  defidenoy  by  posting 
email  bodies  of  musketeers  between  the  different  regiments  of  horse. 
But  the  introduction  of  a  newer  and  bolder  system  of  tactics  made  hie 
cavalry  f<«imdahle  in  a  degree  that  was  out  of  all  proportion  to  its 
numbers.  It  was  the  manner  of  the  Imperial  cavalty  to  ride  np  dose  to 
a  hostile  body  of  infentry,  pick  off  as  many  of  the  first  line  as  possible 
with  their  pistols,  and  then  chaise  if  they  could  effect  a  practicable  breach 
in  the  Une,  if  not,  to  gallop  to  the  rear  and  reload,  while  the  second,  third, 
and  remaining  ranks  continued  the  attack  in  the  same  fashion.  The 
orders  to  the  Swedish  cavalry  were,  that  the  first  line  should  discharge 
tlieir  pistols  right  and  left  as  soon  as  they  could  discern  the  whites  of 
their  enemies'  eyes,  taking  care,  at  the  same  time,  not  to  slacken  their 
speed.  The  whole  body  was  then  to  fling  itself  among  the  enemy,  the 
*ear  ranks  reserving  their  fire  for  close  quarters.  The  success  of  this 
new  system  had  the  effect  of  restoring  the  character  of  the  cavalry  from 
the  position  of  undue  depression  into  which  they  had  fallen  in  conse- 
quence of  the  collapse  of  the  l«udal  system  and  the  brilliant  victories  of 
the  inbntry  of  Switzerland  and  Spain.  It  may  also  be  mentioned  here, 
before  tnming  to  a  different  head,  that  Gustavus  was  the  first  after  the 
Eomans  to  give  its  due  importance  to  military  engineering.  His  men 
were  all  truned  to  the  shovel  and  the  pick.  He  constmcted  many  fortified 
camps  while  in  Germany ;  in  only  one  was  he  attacked.  In  this  case  he 
beat  off  a  superior  force  in  two  separate  assaults.  Every  one  of  the 
others  was  pronounced  by  his  enemies  to  be  absolutely  impregnable. 

The  artillery  of  the  Imperialists  was  of  the  same  unwieldy  character  as 
their  discipline.  By  its  weight  and  cumbrousnesa  it  was  a  constant  clog 
and  impediment  on  the  Une  of  march,  and  it  was  next  to  impossible  to 
move  it  from  place  to  place  on  the  day  of  battle.  The  greater  portion  of 
Tilly's  guns  were  24-pounders,  though  48-ponnders  were  frequently  used, 
and  a  24-ponnder  required  twenty  horses  for  its  own  transport  and  twelve 
more  for  its  attendant  waggons.  Even  a  16-pounder  weighed  between  forty 
and  fifty  hundred  weight,  a  2-poiinder  weighed  ten  hundred  weight,  was 
five  feet  and  a-ha!f  in  height,  and  required  four  horses.  In  this  branch 
also  the  use  of  cartridges  was  unknown.  When  a  gun  was  brought  into 
action,  a  baiTel  of  balls  was  placed  on  one  side  and  one  of  powder  on  the 
other.  The  heads  of  both  having  been  knocked  off,  the  master  gunner 
on  one  side  poured  in  a  shovel  full  of  powder,  and  his  companion  opposite 
rammed  a  ball  on  top  of  it.  Under  these  circumstances,  artilleiy  practice 
in  the  armies  of  'Klly  and  Wallenstein  wonld  hardly  have  passed  murter 
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ftt  Woolwich.  QustftTUa  applied  himself  zeslouelj  to  remedy  the  defects 
I  hare  just  enumerated.  In  the  first  place  he  introduced  the  use  of  the 
cartridge  into  tile  artillery  as  well  as  the  in&ntiy.  Next,  bjr  a  singulaT 
combination  of  brass,  leathei-,  iron,  and  cord,  he  constructed  a  weapon  on 
Trhich  was  bestowed  the  name  of  leather  cannon,  so  light  that  it  could 
easily  be  tnored  from  place  to  place  by  one  horse  or  a  conple  of  men. 
This  instrument  did  good  service  in  the  field,  especially  at  Leipsic,  but,  as 
tt  became  ttseless  after  ten  or  twelve  dischai^s,  it  was  gradually  super- 
seded by  the  improvements  effected  In  the  old  system.  The  Marquis  of 
HamUton  determined,  after  a  series  of  experiments,  that  the  weight  of 
the  guns  Bctualiy  in  nee  might  be  materially  lessened  without  impairing 
their  efficiency,  and  Qustavus  immediately  put  the  result  of  the  marquis's 
investigations  Into  practice,  and  with  so  much  success,  that,  while  the 
Austrian  2-pounder,  as  I  have  stated  above,  weighed  ten  hundred  weight, 
and  required  four  horsea,  the  Swedish  4-poniider  weighed  only  six  hun- 
dred and  twentj-flve  pounds,  and  was  moved  from  place  to  place  by  half 
the  number  of  horses  reqidred  by  the  other  weapon.  He  also  introduced 
the  practice  of  mingling  light  with  heavy  artillery.  In  case  of  an  attack, 
the  lighter  pieces  remained  behind  tj]  impede  pursnit,  while  tiie  heavy 
guns  were  drawn  out  of  the  reach  of  danger. 

The  efficiency  of  the  Swedish  artillery  was  well  supported  by  the 
rapidity  of  the  fire  of  the  musketeers  in  the  same  army.  Among  the 
Imperialists  the  musketeers  were  drawn  up  so  as  to  form  one  wing  of  a 
regiment,  the  other  wing  being  composed  of  pikemen.  Therefore,  when 
a  reriment  was  at  full  atrengUi,  its  complement  of  musketeers  amounted 
to  1500.  Of  these  150  stood  in  each  rank.  When  the  first  rank  had 
delivered  its  fire,  it  ran  off  right  and  left  along  the  whole  face  of  the  wing, 
and  passed  nine  files  before  it  drew  iip  again  as  a  tenth  rank  to  reload. 
Thns  each  Tank  had  to  run  round  1350  of  its  comrades.  With  the  Swedes 
the  pikemen  stood  close,  but  each  rank  of  musketeers  was  divided  into 
squads  of  4  or  5,  each  superintended  by  a  non-commissioned  officer,  and 
each  separated  from  the  next  squad  by  an  interval  of  two  or  three  feet. 
Thus  tile  musketeer,  after  dischai^ing  his  piece,  had  to  pass  only  3  or 
i  others  in  rank  and  five  only  In  file.  Under  these  circumstances  the 
fire  of  the  Swedes  was  of  course  infinitely  more  fonnidahle  than  that  of 
their  opponents. 

It  will  be  seen  at  &  glance  that  the  effect  of  all  these  reforms  in  the 
art  of  war  was  to  substitute  lightness  and  rapidity  for  Weight  and  solidity ; 
the  legion  for  the  phalanx ;  the  mobility  of  the  detachment  for  the  inertia 
of  the  mass.  Amongst  the  Swedes  the  unit  of  discipline  was  the  company, 
among  the  Imperialists  the  regiment.  But  in  battle  the  rout  of  a  single 
company  would  be  a  matter  of  but  trifling  importance  in  all  probability, 
while  the  overthrow  of  a  whole  regiment,  2000  or  3000  strong,  would 
make  a  fearful  gap  in  the  line.  Nor  had  the  German  commanders  in 
general  any  means  of  repairing  such  a  calamity,  for  it  was  their  constant 
practice  in  following  the  order  of  the  phalanx  to  draw  up  their  armies  in 
one  long  line  without  any  reserve.  The  king,  on  the  other  hand,  always 
arranged  his  troops  in  two  Unes,  with  a  reserve  to  each.  In  the  battle  of 
Leipsic  a  lai^e  body  of  cavalry  attempted  to  outflank  and  get  into  the 
rear  of  the  king's  first  line.  This  attempt  was  at  once  frustrated  by  part 
bt  tlie  second  line  and  the  reserves  of  the  first,  and  the  asa^ltrnts  were  t 
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driven  off  the  field.  Conversely  the  appearance  of  the  king  in  the  flank 
and  rear  of  Tilly's  forces  in  the  same  battle  led  to  the  capture  of  the 
whole  of  the  hostile  artillery,  and  to  the  first  great  rictory  gained  by  the 
Swedes  on  German  soU.  It  is  most  probable  that  Wallenstein,  profiting 
by  the  disaster  of  his  predecessor,  actually  had  a  reserve  on  the  field  of 
Liitzen,  but  still,  at  the  very  last  moment,  Knyphausen  was  able  to  lead 
an  entirely  fresh  body  of  soldiers  to  check  the  advance  of  Pappenheim's 
infantry  from  Halle,  and  at  Liitzen,  as  at  Zama,  the  last  reserves  decided 
the  result  of  the  contest.  It  is  needless  to  say  that  the  Buccesses  of  the 
king  led  to  the  tmiversal  adoption  of  bis  Bystem.  The  testimony  of  anti- 
quity was  confirmed,  and  for  the  second  time  in  history  the  phalanx 
Bnccumbed  to  the  legion. 

The  Icing's  army  had  doubled  its  strength  during  his  six  months'  occu- 
pation of  Pomerania.  Many  important  military  positions  had  fallen  into 
his  hands,  and  he  had  established  a  safe  base  for  ulterior  operations.  Bat, 
notwithstanding  his  alliance  with  France,  his  pohtical  prospects  were  but 
little  improved.  The  general  rising  of  the  Protestants,  which  was  expected 
to  follow  his  landing,  had  not  t^en  place.  The  Protestant  Electors  of 
Brandenburg  and  Saxony,  whose  states  lay  directly  in  his  line  of  march, 
were  rather  covertly  hostile  than  absolutely  neutral.  They  refused  the 
Swedes  a  passage,  while  they  winked  at  the  transport  of  Imperial  detach- 
ments and  stores  through  their  territories.  They  even  signed  a  conven- 
tion, evidently  aimed  at  the  king,  by  which  they  homid  themselves,  while 
reserving  their  obedience  to  the  emperor,  to  resist  by  force  of  arms  any 
attempt  to  violate  their  frontiers.  The  emperor,  as  a  matter  of  conrse, 
respected  for  the  present  a  neutrality  which  at  once  protected  the  march 
of  his  armies  end  cooped  up  his  anti^nist  in  a  narrow  and  barren  tract  at 
the  very  extremity  of  his  dominions. 

As  matters  stood,  the  chances  of  success  were  all  in  the-  emperor's 
favour.  It  was  not  to  be  expected  that  Gustavus  would  continue  to  cany 
on  the  contest  without  a  single  influential  ally  on  German  soil.  It  was 
only  necessary  to  avoid  any  dedsive  engagement,  and  to  let  matters  take 
their  course.  Gustavus  abandoned  to  his  own  resources  must  have  re- 
turned to  Sweden  in  a  few  months.  After  this  the  emperor  might  have 
dealt  witli  the  Protestant  princes  as  he  would.  But  the  court  of  Austria 
was  impelled  by  a  blind  passion,  which  drew  down  on  its  head  the 
indignation  of  the  whole  world.  A  terrible  calamity  was  needed  to  rouse 
the  Protestant  powers  from  their  apathy,  and  it  was  soon  given  them  in  a 
scene  of  inhumanity  and  horror,  happily  almMt  nnparalleled  in  the  history 
of  the  human  race. 

Tilly  had  formed  the  siege  of  Magdeburg,  which  bad  declared  for  the 
King  of  Sweden,  early  in  the  year  1631.  Called  away  by  the  reports  of 
the  king's  progress,  he  left  Pappenheim  to  continue  the  investment,  while 
he  himself  endeavoured  to  force  the  Swedes  to  an  engagement.  FoOed  in 
this  attempt,  and  crippled  in  his  resources  by  the  loss  of  his  magazines 
by  the  capture  of  Frankfort- on-the- Oder,  he  retraced  his  steps  to  Magde- 
burg, and  resumed  the  command  of  the  besieging  army  on  the  30^  of 
March,  1C31. 

The  burghers,  though  torn  by  intestine  faction,  held  out  gallan%. 
They  had  indeed  refused  the  offer  of  a  Swedish  garrison,  but  had  accepted 
the  services  of  one  of  the  most   experienced  of  the  Swedish   generals. 
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Powder  soon  ran  low,  and  starration  stared  them  in  the  face.  Btill  the 
mention  of  surrender  was  forbidden  on  pain  of  death.  It  woe  confidently 
hoped  that  the  siege  wonld  be  raised  in  a  few  days  bj  the  arrival  of  the 
king.  Yet  week  passed  after  week,  and  still  there  was  famine  in  the 
streets  of  Magdeburg,  and  the  foe  before  the  wall.  But  the  spirits  of  the 
bnrghers  weie  kept  up  by  constant  communications  with  the  exterior. 
Their  spies  brought  them  in  almost  daily  reports  of  the  progress  of  the 
king.  On  the  9th  of  May  the  hearts  of  all  were  relieved  by  the  report 
that  he  was  already  witiiiu  tiiree  days'  march.  The  intelligence  was  con- 
firmed by  the  rapid  slackening  of  the  hostile  fire.  Qiin  after  gnn  was 
withdrawn  irom  the  Imperial  works,  brigade  after  brigade  was  seen  re- 
tiring over  the  plain.  There  conid  no  longer  he  any  doubt  liat  the  king 
had  nobly  fulfilled  his  promise.  The  burgher  guard  quitted  the  walls,  the 
whole  population  gave  itself  up  to  the  transports  of  the  hour.  At  night 
but  few  of  the  garrison  returned  to  their  posts.  The  whole  city  was  soon 
buried  in  sleep.     It  was  the  last  sleep  of  thousands. 

Tilly  had  actually  raised  the  siege  on  the  assm'ance  of  the  near  ap- 
proach of  Oustayns ;  bnt  the  impetuous  counsels  of  Fappenheim  prevailed 
over  his  determination.  It  was  finally  resolved  that  the  latter  general 
should  make  one  more  attempt  to  carry  the  works  by  storm,  bnt  that  if 
he  were  repulsed  the  siege  must  be  definitively  abandoned.  Pappenheim 
immediately  retraced  his  steps,  and  attacked  the  wall  near  one  of  the 
gates  of  the  new  town  at  seven  o'clock  in  the  morning  of  the  10th  May, 
1631.  The  few  defenders  were  soon  overpowered,  and  the  general  himself 
was  the  first  on  tJie  rampart.  Followed  by  a  few  brave  men,  he  dropped 
into  the  street,  and  opened  the  gate  to  the  assailants. 

Falkenberg,  the  Swedish  commandant,  and  after  him  Schmidt,  captain 
of  the  bnrgher  guard,  aroused  by  the  noise  of  firing,  hurried  up  to  the 
point  of  actfcu.  It  was  in  vain  that  by  exertions  of  almost  superhuman 
valour  they  succeeded  in  driving  the  stormers  back  to  the  very  gates : 
the  walls,  stripped  of  their  defenders  to  feed  the  murderous  conflict  raging 
within  their  circuit,  were  sealed  on  a  dozen  points  at  once ;  Falkenberg 
fell  almost  at  their  foot,  Schmidt  soon  shared  his  fate,  and  Madgeburg 
fell  with  his  fall.  The  aniral  of  four  fresh  regiments  of  Imperial  infantry 
crushed  the  last  hopes  of  resistance ;  by  noon  the  whole  town  was  in  the 
hands  of  Pappenheim. 

Tilly  now  entered  the  city  ;  Ids  troops  were  disposed  so  as  to  occupy  all 
the  principal  points  and  sweep  the  main  streets  with  artillery;  the 
burghers  were  ordered  to  retire  to  their  homes  on  pain  of  death.  A 
terrible  silence  reigned  over  the  scene  as  the  generalissimo  rode  down  the 
long  lines  of  soldiery.  The  fate  of  40,000  of  hie  fellow-creatnres  hung  on 
one  word  of  mercy  from  his  lips.  To  his  eternal  shame  that  word  was 
never  spoken.  Silently  as  he  came,  so  silently  he  left.  Immediately  on 
his  departure  the  soliSers  burst  their  ranks,  and  flung  themselves  like 
famished  wolves  on  the  devoted  city. 

And  now  ensued  a  scene  at  which  humanity  shudders — horrors  which 
the  pen  dares  not  portray.  Men,  women,  and  children,  every  age  and 
either  sex,  were  involved  in  one  sweeping  massacre.  The  ferocious 
soldiery  of  Pappenheim  tossed  little  children  from  point  to  point  of  their 
pikes,  or  flung  them,  still  living,  into  the  flames.     Fifly-three  women 
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vere  bdieaded  in  a  eingle  church.  The  dty  w«s  set  on  fire  in  eereni 
placei.  A  terriAc  tempest  apr&ng  np  to  f^n  tlie  flameS)  lind  added  tile 
horrors  of  a  general  conflagrfttion  to  ^e  atrocities  of  0  massacre  that 
flooded  the  streeta  witJi  blood.  It  wU  in  Vain  that  sotne  Qennan  officeta 
implored  Tilly  to  spare  the  lives  of  their  conntrymen,  najr,  offered  to  risk 
life  and  limb  in  the  cause  of  mercy.  "  The  soldier  has  made  extraordiiiMy 
exertions,  and  must  not  now  lose  bis  reward  "  was  the  cold,  stem  reply. 
For  fonr  days  Magdebnrg  vras  abandoned  to  her  fate.  In  one  day  ^K)0 
corpses  were  flung  into  the  Elbe.  When  Tilly's  second  entry  pnt  a  stop 
to  this  scene  of  more  than  fiendish  barbarity  bnt  1,400  of  the  inhabitants 
remained  alive :  forty  thousand  men,  women,  Mid  diildren  had  been  swept 
into  eternity.  Of  the  whole  aty  there  remained  but  a  single  church  and 
a  few  Wretched  fishermen's  huts.  Never  had  snch  stter  rnin  fallen  on 
home  of  civilized  men  since  that  fearful  day  when  the  soldiers  of  Titns 
gazed  from  the  hill  of  the  Temple  on  the  tossing  sea  of  fire  that  enveloped 
the  cnimbhng  rains  of  the  once  holy  city  of  Jemsalem. 

A  loud  cry  of  indignation  and  horror  rose  up  through  the  length  and 
breadth  of  the  land.  As  may  readily  be  supposed,  the  chief  blame  was  at 
first  laid  on  the  tardiness  of  the  King  of  Sweden;  he  felt  the  impntation, 
and  vindicated  his  condnct  in  an  able  and  convincing  state  paper. 

No  one  ww  more  thoroughly  aware  of  the  necessity  of  an  effective  base 
of  operations  than  the  king.  On  abandoning  his  grasp  on  the  coast  it 
became  necessary  to  secure  his  rear,  by  reducing  the  various  towns  held 
by  the  Imperialists  in  the  Duchy  of  Pomerania,  and  driving  them  out  of 
the  country.  By  the  success  of  these  operations  he  found  himself  on  the 
frontiers  of  Brandenburg.  The  Electors  of  Brandenburg  and  Saxony  had 
resolved  to  dose  their  territories  against  the  march  of  either  of  the  con- 
tending fiwces,  and  were  prepared  to  enforce  their  decision  by  means  of  an 
army  of  80,000  men.  The  king  felt  the  difficulty  of  the  situation.  It 
would  have  been  in  the  highest  degree  imprudent  to  advance  so  long  as  it 
was  in  the  power  of  the  two  electors  to  throw  so  powerful  a  force  on  his 
lines  of  communication.  It  would  have  been  even  more  imprudent  to 
have  attacked  princes  whose  alliance  was  necessary  to  his  success.  To 
give  them  a  pretext  for  a  junction  with  Tilly  would  have  been  little  short 
of  madness— would,  indeed,  have  brought  his  army  to  the  very  verge  of 
annihilation.  He  therefore  determined  to  try  in  the  flftt  instance  the 
effect  of  negotiation  ;  bnt  his  request  for  a  passage  through  Kiistrin  was 
met  on  the  part  of  the  Elector  of  Brandenburg  by  a  demand  for  the 
surrender  of  Spandau,  recently  occupied  by  the  Swedcsr  The  king, 
though  chafed  to  the  soul  by  this  instance  of  Ingratitude,  withdrew  his 
troops  from  the  fortress  without  a  moment's  delay.  But  while  the  elector 
was  oongratulating  himself  on  the  success  of  his  policy  the  Swedish  army 
snddeidy  appeared  before  Berlin,  and  called  on  him  to  decide  between 
peace  and  war.  The  defences  of  the  city  were  too  feeble  to  resist  ah 
attack,  and  the  rapidity  of  the  king's  movements  had  ftustrated  all  hope 
of  an  intervention  on  the  part  of  the  other  elector.  An  accommodation 
was  at  last  effected  by  the  mediation  of  the  ladies  of  the  electoral  family ; 
the  fortressefl  of  Kustrin  and  Spandau  were  given  up  for  the  space  of  a 
fortnight  to  the  king,  and  hia  way  was  ttus  opened  up  io  the  frontiers 
of  Saxony.    At  this  point  the  only  available  road  was  closed  by  a  bo^ 


kio-^lc 


SEBMAIT  CAMPAIGNS  OP  QtTSTATOB  ADOLPHUS.  327 

of  Bbxoii  troops;  any  advance  in  this  direction  wonid  bftre  led  to  an 
immediate  engagement.  ChiBtsvue  had  come  to  Sgjit  for,  not  a^innt, 
the  elector :  the  permanent  hostility  of  Saiony  would  have  rendered  it 
impossible  for  the  Swedes  to  extend  their  operationa  into  the  heart  of 
Germany,  where  the  king  we*  anre  of  an  enthnsiastic  reception.  Onotavna 
was  therefore  obliged  to  enter  on  k  second  negotiation,  and  while  it  was 
dragging  on  ite  tedious  length  received  the  terrible  intelligence  of  the  fall 
of  Magdeburg.  In  the  bitterness  of  his  aonl  he  STOWed  his  intention  of 
abandoning  the  war.  Fortnnately  for  his  glory,  he  was  ronscd  by  a  letter 
ftom  the  Elector  of  Brandenburg,  demanding,  in  a  paroxysm  of  terror  on 
account  of  the  success  of  Tilly,  restitiition  of  the  fortresses  of  Kiistrin  and 
Bpandau,  the  term  for  which  they  were  lent  to  the  king  having  now 
expired.  The  king,  roused  to  indignation  by  the  inBolence  of  this  message, 
marched  again  against  Berlin,  and,  by  the  threat  of  an  immediate  aEsault, 
forced  the  elector  to  an  alliance  ofTenBire  and  defensive ;  this  done,  he 
entrenched  himself  strongly  at  Werben,  abont  seventy  miles  north  of 
Mftgdebnrg.  Here  Tilly  marched  against  him.  But  the  generalissimo's 
career  of  triumph  had  culminated  at  Magdeburg.  He  was  repulsed  in 
two  desperate  attacks,  and,  having  exhausted  the  surrounding  country, 
was  forced  to  retreat  with  a  loss  of  6000  men. 

The  emperor  was  now  weary  of  the  neutrality  of  the  Elector  of  Saxony. 
Elated  by  the  success  of  his  army  at  Magdeburg,  he  conceived  himself 
irresistible  in  the  field.  Accordingly  he  ordered  Tilly  to  effect  a  jnnction 
with  the  division  of  Fiiratemberg,  and  march  into  the  electorate.  The 
generalissimo  was  only  too  happy  to  have  an  opportunity  of  quartering  his 
troops  in  the  rich  and  nntouched  fields  of  Saxony.  He  marched  forthwith 
on  Leipeic  at  the  head  of  an  army  of  40,000  men.  The  elector  protested 
in  vain;  Tilly  continued  his  march,  plundering,  burning,  and  slaying  as 
he  went.  At  length,  an«r  a  pitiable  attempt  at  bravado,  and  an  equally 
pitiable  display  of  vacillation  and  terror,  the  elector  threw  himself  into 
the  arms  of  Oustavns,  and  had  the  mortification  to  find  his  outpourings  of 
enthusiastic  admiration  and  inviolable  attachment  received  with  the  coolest 
indifference.  In  answer  to  his  frantic  appeals,  the  king,  who  had  every 
cauBe  to  distrust  his  fidelity,  demanded  concessions  of  the  most  humiliating 
character.  The  elector,  on  his  part,  was  only  too  willing  to  grovel  in  the 
dust  before  his  expected  deliverer.  The  king's  demands  were  not  merely 
acceded  to,  but  even  exceeded.  On  receiving  this  proof  of  the  earnestness 
of  his  new  adherent,  Gustavus  gave  way  at  once  to  the  natural  nobility  of 
his  temper,  and,  stipniattng  only  for  the  loan  of  a  anfHcient  sum  to  supply 
his  army  with  one  month's  pay,  broke  np  his  camp  and  directed  his  maTch 
on  Saxony. 

Now  occurred  one  of  the  most  critical  junctures  of  the  war.  Tilly  lay 
at  Leipsic  with  about  40,000  men.  The  ai-miea  of  the  elector  and  king, 
each  about  18,000  or  19,000  strong,  lay  at  a  distance  of  abont  two 
marches  from  him  and  from  each  other.  Prom  his  position  and  his 
enormous  superiority  in  force  he  might  have  dealt  his  blows  to  right  and 
left  in  qnick  snccession,  and  with  terrible  effect,  or  at  all  events  have  en- 
deavoured to  hold  the  king  at  bay  for  twenty-four  honrs  with  the  division 
of  Pappenheim  or  Purstemberg,  while  he  overwhelmed  the  Saxons  with 
the  rest  of  his  army.     Subsequent  events  showed  that  the  forces  of  Saxony 
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would  have  proved  anything  but  formidftble  antagonists.     The    Tilly  of 

bygone  years  would  not  have  hesitated  for  a  moment ;  but  the  Nemesie  of 
Magdeburg  hung  over  the  soul  of  her  destroyer.  The  general  who  bad 
declared  that  in  a  mat«h  with  so  skilful  a  player  as  GustavuB  Adolphus  it 
was  dangerous  to  lose  the  most  insignificant  piece,  now  all  but  threw  up 
the  game.  The  king  without  meeting  the  slightest  opposition  effected  a 
junction  with  the  Baxons  at  Duben,  abont  ten  miles  in  front  of  Tilly,  on 
the  4th  September,  1631. 

Gustavus  bad  now  many  reaaons  to  force  an  action.  His  army  was  as 
strong  as  ever  he  could  hope  it  to  be,  while  a  few  days  would  bring  large 
reinforcements  to  his  enemy's  camp.  His  only  fear  lay  in  his  doubts  of 
the  steadiness  of  the  raw  levies  of  Saxony.  Should  they  prove  unequal 
to  tlie  assault  of  the  veterans  of  Tilly,  the  Swedish  army  might  be  called 
upon  to  defend  its  positions  against  an  enemy  of  more  than  double  its 
strength.  The  elector  used  all  his  eloquence  in  the  council  of  war  against 
the  possibility  of  such  a  contingency.  It  is  not  likely  that  Gustavus  bad 
any  great  respect  for  the  aiguments  of  his  ally,  still,  after  mature  deli- 
beration, he  issued  tho  order  to  advance. 

On  the  other  hand,  TUly  was  unwilling  to  commit  himself  to  the  chances 
of  an  action  before  the  arrival  of  the  strong  corps  of  Tiefenbach  and 
Altringer.  Bnt  the  impetuosity  of  Pappe^eim  triumphed  over  the 
scruples  of  his  leader.  Yet  men  said  that  many  an  omen  of  ill  had  filled 
the  superstitious  mind  of  the  general  with  gloomy  anticipations  of  defeat. 
Perhaps  his  foregone  conclusion  as  to  the  hopelessness  of  success  may  have 
contributed  to  his  failure  on  the  great  day  of  trial.  All  his  former 
military  ability  seemed  to  have  deseiied  him  at  this  juncture,  and  the  dis- 
position of  his  army  was  such  as  almost  to  have  ensured  his  defeat. 

His  position  on  the  elope  of  a  low  range  of  hills  overlooking  a  wide  and 
level  plain  was  formidable  enough,  but  be  managed  to  neutralise  all  its 
advantages  by  the  grossness  of  his  errors,  both  of  omission  and  commission. 
He  omitted  ttie  most  favourable  opportunities  of  checking  the  march  of 
the  king  through  the  single  narrow  pass  that  led  to  the  battle-field.  He 
permitted  him  to  deploy  calmly  and  leisurely  into  line.  He  drew  up  his 
own  forces  in  one  long  hue  of  heavy  unmanageable  brigades.  There  was 
not  so  much  as  a  single  regiment  in  reserve,  and,  worse  than  all,  the  whole 
of  his  artillery  was  posted  on  the  hills  far  in  rear  of  the  main  body  of  the 
army.  It  is  qnit«  plain  that  beyond  a  certain  point  any  forward  move- 
ment of  the  Imperialists  would  effectually  silence  the  fire  of  their  own 
gnus;  nor  could  these  latter,  cumbrous  and  clumsy  as  thej  were,  be 
easily  moved  down  to  support  an  advance.  And  lastly,  there  was  no  force 
whatever  at  hand  to  repel  an  attack  on  this  arm  by  any  hostjle  body  that 
might  penetrate  into  the  rear  of  the  Imperial  army. 

The  accompanying  plan  (Plate  I.),  which  has  been  constructed  from  a 
comparison  of  the  histories  of  Bulow  and  Chapman,  and  the  contemporaneous 
details  of  the  Swedish  Intelligencer,  will  show  the  dispositions  of  the  two 
contending  hosts  on  the  eventful  morning  of  the  7th  of  September,  163 1. 
There  is  very  great  uncertainty  as  to  many  of  the  movements  on  both 
sides  tbronghout  this  memorable  day.  The  art  of  despatch -writing  was 
then  only  in  its  infancy,  and  few  of  the  bands  that  grasped  the  sword  were 
conversant  with  the.  use  of  the  pen.     The  whole  history  of  the  battle,  in 


^d  by  Google 


idbyGoOgIc 


si.   , 
a:  'i 


"B 


■■I 

-H        • 

,ri.| 


Ill 


,H 


s 

H. 

a; 
a; 
a^ 
a 


I  I 


11 


GEKMAK  CAUFAIQNS  OF  GL'STAVUli  AUOLPUUi!.  329^ 

fact,  is  involTed  ia  the  deepest  obBcaiitf .  I  have  endeavoured  to  follow 
what  seemed  to  me  the  moat  reliable  authority  on  each  pomt.  If  I  have 
erred,  I  have  done  bo  at  all  events  in  good  company. 

Between  the  two  armies  lay  a  wide  plain,  which  had  been  recently 
ploughed,  and  was  now  parched  by  a  long  continuance  of  drought.  The 
euu  and  the  wind  were  both  in  Tilly's  favour,  and  the  latter,  sweeping  over 
the  fields,  drove  dense  clouds  of  dust  into  the  faces  of  the  Swedes.  A 
little  before  noon  the  king,  in  accordance  with  the  cbivalrons  spirit  of  the 
time,  sent  a  herald  to  Tilly,  requesting  him  to  commence  tlie  battle.  The 
generalissimo  responded  by  discharging  three  cannon-shots,  which  were 
answered  by  the  Swedes  with  the  same  nmnber.  The  cannonade  now 
became  general,  and  was  kept  np  for  two  hom^.  Then  Pappenheim  drew 
his  cavalry  off  to  the  left,  for  the  purpose  of  outflanking  the  Swedes,  and 
doubling  up  their  whole  line  by  taking  them  in  rear.  To  counteract  tbia 
design  Bauer,  bringiug  up  the  seven  cavalry  regiments  forming  the  reserve 
of  the  first  line,  drew  them  up  at  &  right  angle  to  the  rear  of  the  Swedish 
right.  The  line  was  completed  by  one  of  Hepburn's  foot  regiments  of  the 
second  line,  which  took  up  the  space  intervening  between  Bauer's  extreme 
right  and  tiie  village  of  Klein  Podetwita.  Pdotons  of  musketeers  were 
placed  between  the  intervals  of  the  Swedish  horse,  and  the  movement  was 
effected  with  such  rapidity,  that  Baner  was  firmly  established  in  his  new 
position  before  Pappenheim  was  able  to  come  to  the  charge.  As  he  came 
on  with  his  wonted  impetuosity,  the  Swedish  musketeers  delivered  their 
fire  with  fatal  effect  among  his  crowded  squadrons;  and  immediately  after- 
wards Bauer's  cavalry  broke  in  on  his  disordered  ranks.  At  the  same 
time  the  infantry  regiment  of  Kolstein  Gottorp,  which  had  followed  the 
Austrian  general  from  it^  post  on  the  extreme  lei%  of  the  centre,  being 
outstripped  by  the  rapid  advance  of  the  cavalry,  was  left  exposed  in  the 
middle  of  the  interval  between  the  two  armies.  Here  it  long  made  a 
gallant  resistance  with  matchlock  and  pike  to  the  repeated  charges  of  the 
cavalry  of  Finland,  but,  its  ranks  being  at  length  broken  by  tiic  heavy 
fire  of  the  Swedish  artillery  and  musketeers,  the  Finlanders  charged  home. 
The  Holsteiners  still  resisted  with  heroic  courage,  even  (rfter  this  disaster, 
but  the  Swedish  sabres  pUed  well  their  bloody  work,  and  the  whole  regi- 
ment fell  almost  in  the  order  of  its  formation. 

WhUe  Baner  was  repulsing  charge  after  charge  by  the  tactics  I  have 
described,  a  terrible  disaster  had  befallen  the  allied  left.  Tilly,  in  the  first 
instance,  led  his  own  centre  to  attack  the  Swedish  centre  and  left ;  hut,  his 
own  batteries  becoming  masked  by  his  advance,  and  being  himself  received 
by  Torstenson  with  a  withering  fire  of  artillery  that  ploughed  deep  lanes 
through  his  heavy  battahona,  he  was  forced  to  retire  to  his  original  posi- 
tion. Here  he  attached  himself  to  his  right  wing  under  Fiirstemberg,  and 
both  generals  now  fell  with  the  utmost  fury  on  the  Saxon  army.  The 
resistance  here  was  for  some  time  stubborn  enough,  bnt  when  the  best  of 
the  Saxon  cannoniers  had  been  picked  ofi'  by  the  ImperiaUsts,  and  the 
long  line  of  glittering  sabres  rolled  on  closer  and  closer  to  their  van,  they 
lost  heart,  broke,  and  fled  in  the  wildest  confusion,  headed,  as  might  be 
expected,  by  then-  gallant  elector,  and  leaving  their  camp,  and  the  whole 
of  their  equipage  and  artillery,  at  the  disposal  of  the  victore.  Amheim 
contrived  to  extricate  two  or  three  regiments  of  cavalry  from  the  general 
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rout,  and  to  lead  them  to  a  post  of  feonriiy  behind  Uie  rmnkB  of  QoatATU 
Horn ;  the  rest  burst  kw»j  vith  a  celeiitj  that  might  have  be«n  rivalled, 
but  hardlj  exceeded,  by  a  pack  of  beagles. 

The  position  of  the  tiwediah  left  was  now  critioal  in  the  extreme.  "Kllj 
iu  hiii  purauit  of  the  Saxons  had  penetrated  ba  into  their  rear,  and,  had 
this  adrantage  been  promptly  followed  up  on  his  part,  the  Swedes  mi^ 
Itare  had  to  monm  a  signal  defeat.  Bnt  here  one  of  Hm  most  fatal  erron 
of  the  Imperialist  system  of  warfare,  that  of  allowing  an  army  to  dege- 
nerate into  a  band  of  plunderers,  came  in  to  thwart  all  his  endeavonra. 
The  flight  of  the  Saxons  had  left  their  camp  exposed  to  the  rapacity  of  the 
TLctoFS,  and  these  latter,  breaking  Iheir  ranks,  fiung  themseLvee  \ike  woWes 
on  their  prey.  In  a  few  minnteB  an  organized  body  of  at  least  30,000 
men  bad  n^elted  into  a  mere  mob.  It  was  only  after  a  considerable 
interval  of  time  that  their  generala  were  able  to  draw  8,000  or  9,000  men 
ronud  their  bannws,  and,  covering  these  by  the  fire  of  the  oaptnrod  artillery, 
they  led  them  direot  against  the  Swedish  left. 

Gustavus  Horn,  one  of  the  best  generals  of  the  age,  bad,  however, 
improved  the  respite  so  nnexpe«tedly  granted  him  to  the  very  utntoat,  by 
retiring  the  foioes  onder  his  command  till  the;  fonued  an  ^use  angle 
with  the  centre.  The  king  also  hnnicd  np  to  the  spot,  and  by  his  orders 
Hall's  three  regimeDte  of  cavalry  attached  themselves  to  the  extreme  left 
of  the  new  position,  and  were  'Utere  }oined  b<f  the  two  remaining  regiments 
of  infantry  of  Hepburn's  brigade  ;  the  centre  regiment  of  the  Hght  wing 
was  now  ordered  up  to  complete  the  line,  and  in  a  few  minntes  made  ite 
t^pearauce  at  ita  appointed  post. 

And  now  ensued  a  struggle  grim  and  great :  pike  erossed  pike,  sword 
dashed  with  sword,  and  man  grappled  with  man ;  fiercely  and  sternly 
they  fought,  as  wolf  with  wolf,  as  ship  with  storm,  as  river-fiood  wiOi 
tide ;  regisLent  after  regimrait  plunged  into  that  wild  tempest  of  fire  Mid 
steel ;  regiment  after  rej^ent  staggered  back,  tcvn  and  bleeding  at  every 
pore.  CoUeabach'a  Swedes  perished  man  by  man  In  their  ranks  as  ihvj 
had  stood;  Hall  fell,  as  a  soldier  should,  the  first  in  a  fleij  charge.  Ihe 
legions  of  Austria  rushed  on  again  and  again  in  one  long  line  of  glittering 
steel ;  again  and  again  they  reeled  back,  pierced  through  and  through  by 
the  muiderouB  fire  of  their  foes.  Easter  yet  thinned  the  Swedish  ranks, 
bnt  they  still  repelled  every  assaoU  with  the  high-toned  valour  (J  a 
veteran  army  in  whose  breasts  Gio  Inslre  of  a  hundred  victories  has 
efioced  the  conoeption  of  defeat.  Reducing  their  ranks  to  three  deep, 
they  still  showed  an  impenetraUe  Irmat,  and  poured  in  a  fire  ^at  swept 
throu^  the  hostile  rai^  like  the  brand  of  a  destroying  angel.  Mean- 
while the  king,  by  a  masterly  movement,  decided  ^e  result  of  the  day. 
Informed  by  Baner  that  Pappenheim  after  sevMi  desperate  charges  had 
been  driven  in  an  eccentric  direction  flrMn  the  field,  and  plaeing  the  utmost 
reliance  on  the  persistence  of  the  obstinate  resistanoe  of  Hepburn  and 
Horn  to  the  dense  masses  of  the  enemy,  he  toc^  tiie  extr^ae  left  f^  his 
centre  as  a  pivot  and  wheeled  his  troops  ronnd  on  this,  so  as  to  ^ange  the 
disposition  from  the  two  sides  of  an  obtiue  angle  to  a  right  )iae  extending 
ohliqnely  aci-oss  the  plain.  Uy  tills  magnificent  manoenvie  he  rolled  the 
detachments  still  occupying  tiie  enemy's  wiginal  line  of  battle  one  spon 
the  otixet,  chased  them  hi  tiw  nlmoBt  disorder  from  the  fidd,  carried 
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battery  after  bsiterjr,  till  the  whole  hestile  artillery  bad  fallen  iulo  hia 
hands,  and  immetUately  brought  it  to  bear  on  the  reai'  of  the  ImperialiBbi. 
The  turning  point  of  the  battle  had  now  come.  Arnheim'g  Saxons 
pluaked  up  heart  of  grace  to  charge  the  enemy  id  iiank.  Detachments 
frcm  the  Swedish  right  and  centre  can^  np  rapidly  on  the  rear  of  the 
enemy,  already  aofTering  Bererely  &om  the  fire  of  the  artillery  that  had 
fallen  into  the  hands  of  the  king.  Horn  seized  the  moment  of  Amheim's 
aucccfls  to  mah  on  with  bis  whole  line,  and  the  Imperialiats  wavered,  broke, 
aad  fled  before  hla  charge.  Four  regiments  of  infantry  and  one  of  cavalry 
alone  aiiatained  the  ancient  reputation  of  the  Imperial  arma.  Closing 
their  rauka,  they  burst  through  the  circle  of  their  enemies,  gained  a  smtjl 
wood  in  rear  of  Tilly's  first  poaition,  and  held  it  with  heroic  valour  against 
all  the  efTorta  of  the  long  in  penion  till  the  shades  of  evening  fell.  Then, 
reduced  to  600  combatants,  they  took  advantage  of  the  darkneaa  of  tbe 
night  to  retire  from  the  position  they  had  so  long  and  ao  gallantly  main- 
tained. 

So  wa«  fought  the  famous  fight  of  Leipaic  The  conquered  army 
melted  away  into  a  mere  mob.  Eight  thousand  of  their  number  were 
left  upon  the  field;  the  whole  of  their  artillery,  as  well  as  that  captured 
from  the  Saxons,  more  than  a  hundred  standards,  and  500  prieoaere,  fell 
into  the  hands  of  the  lung.  The  losa  of  the  Salmons  was  eatimated  at 
2,000,  that  of  the  Swedes  probably  did  not  fall  Bh<»t  of  1,500. 

Material  trophies  were,  however,  the  least  valuable  results  of  this 
glorious  day.  Not  only  had  a  victory  been  won,  but  a  revolution  achieved. 
The  Imperialists,  with  every  advantage  of  position  and  numbers,  had  been 
anahle  to  hold  their  own.  The  legbn  and  the  phalanx  after  tlie  lapse  of 
centuries  had  met  again  in  hostile  array.  Of  the  legion  not  a  rank  had 
been  broken,  of  the  phalanx  but  tiOO  had  retreated  with  untarnished 
honour,  and  but  2000  presented  themselves  at  headquarters  tm  the  night 
that  succeeded  the  battle. 

The  king's  movements  during  the  next  few  months  are  more  important 
in  a  political  than  jn  a  military  point  of  view.  Between  September  1631 
_»nd  April  1632  he  received  the  submisajon  of  almost  all  Germany  be- 
tween the  Elbe  and  the  Khine,  the  Danube  and  the  North  Sea.  He  was 
everywhere  hailed  by  the  populace  with  tumultuous  joy,  The  Protestant 
states  of  the  empire  attached  themselvea  enthiisisfitically  tu  him,  Tbe 
outlying  teriitories  of  the  League  fell  into  his  hands.  Bohemia  was  con- 
quered by  the  Saxous.  Creuznach  yielded  to  the  chivalrous  daring  of 
Lord  Craven,  Donauwiirth  to  the  martial  genius  of  Hepburn.  Niiremberg, 
the  richest  and  most  powerful  of  the  free  towns  of  Germany,  became  the 
king's  most  devoted  ^ly.  Tilly,  in  consequence  of  superior  orders,  was 
forced  to  abstain  from  ofien^ve  operations,  and  to  confine  himself  almost 
■  entirely  to  ^e  re-oi^auization  of  hia  army,  Swedish  detachments  moved 
about  in  his  vicinity  with  the  most  perfect  impunity ;  even  the  king  once 
gave  him  an  opportunity  of  striking  a  blow  with  tiie  greatest  probabihty 
of  a  socc^sful  issue,  but  still  his  ntgeut  request,  urged  almost  with  tears 
m  hia  eyee,  to  be  (dlowed  to  deviate  from  the  cautious  system  enft^rced  on 
him,  met  with  a  short  and  decided  refusal.  At  length  when  the  king, 
having  destroyed  all  the  ontlyiug  dependencies  of  the  League,  manifestly 
showed  his  intenlaou  of  striking  at  its  heart,  the  veteran  was  recalled  to 
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the  defeuce  of  Ba?aiia,  the  land  of  hie  nativity,  and,  taking  up  a  position. 
on  the  right  bank  of  the  Lech,  between  Augsburg  and  Bain,  and  breabang" 
down  all  the  bridges  and  seizing  all  the  boats  on  the  river,  on  the  very 
verge  of  his  fatherland,  and  at  flie  head  of  the  laet  reserve  of  his  faHh, 
anuted  with  a  soldier's  joy  the  approai^  of  his  antagonist. 

The  River  Lech,  ordinarily  an  insignificant  stream  enough,  but  now 
swollen  by  the  melting  of  tiie  winter's  snows  into  a  forions  torrent,  here 
swept  round  a  point  of  land  in  the  shape  of  an  isosceles  triangle,  of  which 
the  vertex  was  turned  towards  the  enemy,  and  the  base  fonned  by  a  smali 
but  rapid  offshoot,  of  the  main  stream.  The  legs  of  the  triangle  were 
lined  with  heavy  batteries,  behind  these  was  a  deep  wood,  still  farther  in 
the  rear  a  strong  breastwork  held  by  a  large  body  of  musketeers.  Behind 
this  again  was  the  little  stream  just  referred  to ;  then  came  a  huge  redoubt, 
garrisoned  by  the  bulk  of  Tilly's  forces,  and  comioanding  the  whole  posi- 
tion by  its  fire.  To  the  rear  of  all  these  extended  a  range  of  heights  on 
which  the  army  might  form  again  if  forced  to  abandon  the  shelter  of  their 
entrenchments.  Ilnally,  from  the  conformation  of  the  groimd,  reinforce- 
ments could  be  despatched  to  any  point  along  the  chord  of  an  arc,  while 
the  enemy's  movements  must  be  made  round  the  circumference. 

Gustavus  Adoiphns  come  up  in  force  on. the  3rd  of  April,  1632,  and 
immediately  undertook  a  close  reconnaissance  of  the  enemy's  position. 
His  eagle  glance  at  once  detected  an  oversight  that  utterly  marred  the 
efBdency  of  Tilly's  scheme  of  defence.  He  saw  in  a  moment  that  the 
generalissimo  had  entirely  overlooked,  or  never  attached  the  shghtest 
importance  to  the  fact,  that  the  Swedish  bonk  of  the  river  vas  about  ten 
feet  higher  than  his  own.  To  prevent  Tilly's  becoming  sensible  of  this 
error,  he  contrived  to  withdraw  his  attention  by  various  feints  on  the 
remoter  portions  of  the  line  of  defence,  while  by  qnietly  taking  pc»eesBion 
of  this  post  he  seemed  at  once  a  commanding  elevation  and  a  point  from 
which  he  could  direct  a  converging  fire  on  the  enemy.  The  whole  Swedish 
army  was  trained  to  en^neering  operations,  and,  working  on  this  occasion 
under  the  eye  of  their  sovereign,  they  threw  up  during  the  night  a  fonnid- 
able  chtdn  of  earthworks,  which,  before  dawn,  were  mounted  with  72 . 
heavy  pieces  of  ordnance  in  three  batteries,  bearing  respectively  on  the 
vertex  and  the  two  aides  of  the  triangle.  As  soon  as  the  light  would 
permit,  they  opened  fire.  Their  balls,  crossing  each  other  in  three  direc- 
lions,  swept  everything  before  them,  effectually  preventing  the  despatch  of 
reinforcements  from  the  rear,  and,  tearing  hnge  branches  m  the  trees,  flung 
them  among  the  Imperialists,  where  Uiey  bore  down  whole  ranks  at  a 
time.  The  enemy  repUed  with  vigour,  but  from  the  lower  level  of  their 
batteries  their  shot  generally  struck  the  bank  or  passed  over  the  heads  of  , 
the  Swedes.  It  so  happened,  also,  that  the  wind  was  blowing  fresh  from 
die  Swedish  to  the  Imperial  camp,  and  the  king,  ever  alive  even  to  the 
most  trivial  point  in  his  favour,  forthwith  ordered  targe  fires  of  wet  wood 
and  straw  to  be  kindled  alt  along  the  fi-ont  of  liis  Ime,  and  the  smoke 
from  these  and  the  artillery  floating  across  the  river,  soon  enveloped  the 
Imperialist  lines  in  dense  clouds  of  vapour.  Under  this  cover  a  small 
body  of  Swedes  crossed  the  stream  from  their  own  right,  and,  unperceived 
by  the  enemy,  threw  up  a  triangular  breastwork,  of  the  kind  then  called  a 
sconce,  as  well  for  their  own  protection  as  to  serve  as  a  tele  de  pont.     A 
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bridge  had  meanwhile  been  prepared,  and  was  thrown  across  during  the 
night,^  and  the  whole  army  received  orders  to  prepare  to  cross  over  ou  the 
following  morning.  Bnt  the  passage  was  already  won  wifioiit  their  know- 
ledge. Taij  had  faUen  mortally  wounded  about  noon,  and  with  him  the 
confidence  of  the  anny.  Any  further  resistaiice  was  intended  merely  as  a 
cover  to  a  foregone  resolution  to  retreat.  The  Duke  of  Bavaria,  who  had 
succeeded  to  the  command,  led  the  army  out  of  the  entrenchments  under 
the  shade  of  night,  and  finally,  acting  on  the  dying  advice  of  the  gene- 
raU^imo,  abandoned  his  capital  and  his  territories  to  the  victor,  and  seized 
the  important  city  of  Ratisbon,  behind  the  strong  fortifications  of  which  he 
was  not  only  secure  against  any  sudden  attack  on  the  part  of  the  Mug,  but 
was  placed  in  the  most  favourable  position  for  covering  the  route  of  the 
army  tiiat  was  fast  assembling  under  the  banners  of  Wallenst-ein  on  the 
frontiers  of  Bohemia. 

Aft«r  the  battle  of  Leipsic  the  Imperial  Gonrt  had  again  opened  nego- 
ciations  with  this  great  commander,  Uien  living  in  sullen  retirement,  but 
in  more  than  royal  splendour,  on  bis  vast  Bohemian  estates.  After  a  long 
negociation,  in  which  the  pride  of  Vienna  was  humbled  to  the  veij  dust, 
he  at  length  accepted  the  command  of  an  army  to  be  raised  in  his  own 
name,  to  be  officered  by  bis  own  creatures,  and  to  be  as  absolutely  under 
bis  own  control  as  the  Swedish  forces  were  under  that  of  their  own 
Bovereign.  The  urgency  of  the  case  in  time  overcame  the  scruples  of  the 
Imperial  advisers,  and  Watlenstein  was  empowered  to  open  recruiting 
places  in  all  parts  of  the  Austrian  dominions,  and  in  three  months  found 
himself  at  the  head  of  an  army  of  40,000  seasoned  soldiers.  With  this 
force  he  drove  the  Saxons  out  of  Bohemia,  forced  the  Elector  of  Bavaria 
not  merely  to  join  him  with  his  army,  but  even,  to  the  inexpressible 
chagrin  of  the  latter,  to  submit  to  his  authority  as  generalissimo,  and 
tlien,  taming  the  heads  of  bis  columns  westward,  marehed  straight  on  the 
free  dty  of  Nuremberg,  the  most  devoted  of  the  allies  of  the  king, 

Wallenstein's  plan  of  operations  was  boldly  and  ably  conceived,  was 
indeed  of  the  very  highest  order  of  strategy.  The  king,  conducting  a 
campaign  in  lands  whidi  had  been  but  recently  subjugated,  and  in  many 
of  wbiii  there  existed  a  party  strongly  opposed  to  Ins  authority,  had  been 
compelled  to  divide  his  forces  into  seven  corps  d'arm^.  Hls  left  wing 
rested  on  the  shores  of  the  Baltic,  his  right  on  the  eternal  snows  of  the  Alps. 
A  hundred  and  twenty  thousand  men  served  under  the  standard  of  Sweden  ; 
his  opponent  could  mnster  but  half  the  number ;  yet  with  these  he  was  about 
to  throw  himself  in  overwhelming  strength  on  ttie  most  vital  point  of  the 
Swedish  line,  threatening  to  divide  their  whole  army  in  two,  and  to  intercept 
the  king's  communications  with  his  own  country.  So  ably  were  his 
measm^  conceived  as  to  leave  Gustavus  no  choice  between  hurrying  up 
to  the  defence  of  Nuremberg  with  whatever  forces  he  could  call  round  him 
at  the  momentj  and  abandoning  the  contest.  It  was  hardly  to  be  expected 
that,  if  Nuremberg  should  prove  a  second  Magdeburg,  even  the  most 
devoted  of  the  king's  allies  would  feel  themselves  bound  to  keep  fidth 
with  a  general  whose  cautious  tactics  bad  led  him  to  prefer  his  own  safety 
to  a  man^  through  friendly  countries  to  the  relief  of  a  great  and  flourish- 
ing dty,  whoso  only  error  had  been  its  entire  devotion  to  his  cause.  The 
soundness  of  Wallenatein's  reasoning  was  proved  by   the  result.     The 
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king,  Beciug  at  once  the  critical  nature  of  the  jtinctnre,  arrived  almost 
unattended  in  Niircmberg,  marked  out  the  limits  of  an  entrenched  camp, 
exhorted  the  bui^hers  to  strain  every  nerve  as  well  to  complete  it  accord- 
ing to  the  plans  he  furnished  as  to  surround  their  city  mth  walls,  promis- 
ing at  the  same  time  to  return  to  them  in  a  few  days  with  as  imposing  % 
force  as  he  could  muster.  The  citizens  carried  out  the  king's  recommen- 
dations with  spirit  and  enei^.  Several  thousand  labourers  were  at  once 
set  to  work.  On  the  seventh  day  after  the  digging  of  the  firnt  trench  the 
king's  army,  16,000  strong,  entered  the  entrenched  camp;  on  the  fourteenth 
the  works  were  reported  to  be  fully  completed. 

Fortunately  for  the  city,  Wallenstein's  rate  of  progression  at  this  crisis 
was  not  remarkable  for  its  rapidity.  His  inactiri^  was  probably  a  part 
of  his  general  plan,  and  was  assumed  for  ttie  purpose  of  giving  the  king 
full  time  to  fall  into  the  trap  laid  for  him,  and  of  forcing  him  to  risk  a 
battle  before  Nuremberg  with  an  enemy  of  nearly  four  times  his  own 
strength.  His  own  boast,  indeed,  while  on  the  march,  that  four  days 
would  show  who  was  to  be  master  of  the  world,  he  or  Gustavus  Adolphns, 
seems  to  point  irresistibly  to  this  conclusion,  and  his  subsequent  conduct 
to  show  how  little  he  was  prepared  for  the  barriers  opposed  to  his  progress 
by  the  vigorous  and  rapid  measures  of  the  King. 

The  famous  camp  of  Niiremberg,  the  Torres  Vedraa  of  Protestant  _ 
Germany,  formed  a  vast  circle  round  the  city;  was  defended  by  a  chain  of 
redoubts,  batteries,  and  lunettes,  mounted  with  upwards  of  300  pieces  of 
artilleiy,  and  held  by  an  army  of  16,000  disciplined  soldiers",  who  might 
at  need  receive  considerable  assistance  from  lite  city  itself,  the  whole 
youth  of  which  had  been  organised,  and  was  being  rapidly  trained  to  arms. 
It  was  watered  by  the  River  Pegnitz,  which  divided  it  almost  into  ecfmd 
portions,  and  supplied  with  the  necessities  of  life  hy  the  m^aBmes  erf 
Nnrembei^,  which  had  been  stocked  with  a  full  year's  supply  of  provisiona, 
and  indeed  for  many  weeks  continued  to  send  from  40  to  50,000  pounds  of 
bread  daily  into  the  camp.  Finally  orders  had  been  sent  to  Oxenstjema, 
chancellor  and  general  of  Sweden,  to  collect  all  outlying  detachments  of 
the  army,  and  hurry  up  to  Ktiremberg  with  every  available  horse  and 

The  army  of  Wallenstein,  fully  60,000  strong,  arrived  long  before  the 
full  completion  of  the  Swedish  works  of  defence.  His  Keiitenants,  taking 
into  account  the  great  disparity  of  numbers  between  the  forces,  and  the 
inadequacy  of  the  king's  means  to  supply  every  portion  of  so  vast  a  circle 
of  fortifications  with  a  competent  garrison,  urged  an  immediate  att&ck. 
But  even  Wallenstein's  resolution  failed  before  that  grim  array  of  earth- 
works. "  We  have  had  enough  of  battles,"  swd  he,  "  let  us  now  tiy  a 
campaign  of  famine."  He  accordingly  entrenched  himself  on  and  at  the 
foot  of  a  series  of  heights,  about  four  miles  to  the  west  and  sonth-west 
of  the  king,  and  there  patiently  awaited  the  result. 

And  now  ensued  one  of  the  most  terrible  struggles  recorded  in  history. 
Two  armies,  the  total  numbers  of  which,  before  the  conclusion  of  the  con- 
test, amounted  to  120,000  men,  independently  of  the  population  of  Nurem- 
berg, swollen  to  nearly  the  same  number  by  the  influx  of  the  inhabitants 
for  many  miles  round,  sat  quietly  down  to  test  each  other's  endurance  d 
pestilence  and  famine.     Strange  to  say  too,  the  originator  of  this  fearfiil 
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experiment  seemed  to  be  the  very  one  who  wonid  suffer  moat  irom  its 
effects.  The  city  of  Nuremberg,  in  spite  of  the  vast  nmnbers  dependent  on 
it«  reeonicee,  wm  long  equal  to  every  demand.  Un  the  other  hand,  Wal- 
lenstein  had  no  magazines  of  any  importance,  and  was  obliged  &<xpa  the 
very  first  to  de^iend  almost  exdnaiTely  on  the  snrroimding  country  for  his 
supplies,  and,  as  this  became  exhausted,  to  send  out  foraging  parties  in 
circles,  whose  diameters  increased  sensibly  every  day,  while  the  king,  ironi 
ft  desire  to  bear  as  lightly  as  possible  on  the  devotion  of  the  faitliful  city, 
endeavoured  also  to  procure  from  the  same  soarce  the  largest  possible 
proportion  of  the  food  rei^^nisitc  for  the  subsistence  of  his  army.  As  ft 
nftt«ral  result,  the  whole  district  became  a  scene  of  desjierate  encounters, 
in  which  snccesa  was  generally  on  the  side  of  the  Swedes.  One  immense 
cMlvoy  of  upwards  of  12,000  cattle  and  1,000  waggons  fell  into  their 
hands  aft«r  a  combat  that  a«smned  almost  the  proportions  of  a  battle. 
Famine  now  began  to  rear  its  head  in  the  camp  of  Walleustein,  and 
pestilence  went  with  it  hand-in-hand.  The  king's  army  was  inde«l  tax 
fixmi  free  from  contagions  disorders,  but  famine  as  yet  there  was  none. 

On  the  1 5th  day  of  Uie  campaign  of  famine,  Oustavus  was  joined  by  hia 
long-expected  reinforcements,  and  now  found  himself  at  the  head  ot  an 
army  of  70,000  men.  But  IJua  formidable  accession  of  strength  brought 
mth  it  its  perils  as  well  as  its  advantages.  At  this  point  the  resources  of 
the  heroic  city  broke  down.  There  were  neither  sufficient  mills  to  grind 
nor  ovens  to  bake  the  daily  bread  of  upwards  of  200,000  men,  women,  and 
diildren.  Famine  now  began  to  rage  as  fiercely  in  one  camp  as  in  the 
other.  It  is  impossible  to  state  Wallenstein'e  loss  ;  but  that  of  the  Swedes 
was  from  1,200  to  1,400  a-week.  Giistavns,  sick  at  heart  of  these  scenes 
of  misery,  offered  battle  again  and  again  ;  but  Wallonstein,  though  suffer- 
ing still  more  than  his  antagonist,  refused  to  leave  the  shelter  of  his 
entrenchments.  At  length  the  king's  patience  gave  way,  and,  on  the 
SSrd  of  August,  1632,  the  fifty-eighth  day  of  the  campaign,  leaving 
his  camp  in  charge  of  the  militia  of  Niiremberg,  he  marched  out,  deter- 
mined to  force  an  engagement  at  all  hazards. 

Early  on  the  following  morning,  ihe  Swedish  army  dro^e  in  the  Ana- 
Ifian  ontposts,  and  manned  direct  on  the  camp.  Wallenstcin's  centre  woa 
posted  on  a  range  of  heights  between  the  rivers  Biber  and  Rednitc.  Hw 
hill  and  cnHQbling  ruins  of  the  castie  of  Altenburg  formed  the  key  of  the 
position,  and  were  protected  against  s  hostile  attack  by  deep  trenobes^ 
redoubts,  barricades,  and  palisades,  and  were  mounted  with  a  hundred 
pieces  of  heavy  Mtillery.  The  only  approach  was  by  a  tongue  of  land,  so 
limited  in  extent,  that  not  more  Uian  500  men  could  advance  at  any  ona 
time  to  the  attack,  and  the  defence  of  this  passage  was  entmsted  to  ttie 
approved  valour  of  a  body  of  500  Scotch  and  Irish  musketeers,  under 
Captains  Gordons  and  Butler.  These  choice  troops  held  their  own  with  ft 
courage  that  has  never  been  surpassed.  Battalion  after  battalion,  the 
flower  of  the  Swedish  army,  mshed  up  almost  to  the  very  mnzzles  of  their 
pieces,  battalion  after  battalion  recoiled  imder  their  steady,  rapid  fire. 
But  every  success  diminished  the  number  of  the  defenders,  while  the 
attack  Was  constantly  fed  by  fresh  supplies  from  the  rear.  At  lei^th  the 
Swedes  burst  through  the  enfeebled  ranks  of  their  antagonists,  and  forced 
their  way  to  the  very  foot  of  the  entrenchments.  Here  thty  were  met  1^ 
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a  niurilerons  front  &nd  flanking  lire,  to  which  they  were  unable  to  make 
an;  reply.     It  was  no  longer  a  battle,  bnt  a  masBacre.     It  was  in  rain 

that,  nith  unriralled  courage,  they  attempted  to  hew  down  the  palisades, 
or  evep  to  tear  them  up  with  their  hands ;  in  vain  that  regiment  suc- 
ceeded regiment  in  the  bloody  work  from  the  vanguard  to  the  last  reserre. 
After  a  combat  of  ten  hours'  duration,  the  king  was  forced  to  withdraw, 
with  a  loss  of  2,000  men.  A  single  gleam  of  succeBs  had  indeed  relieved 
the  disasters  of  the  day,  where  Duke  Bemhard  of  Saxe  Weimar,  the 
favourite  lieutenant  of  the  king,  had  carried  a  height  that  commtmded  the 
old  castle.  But  even  here  fortune  proved  Mse,  for  the  ascent  being  found 
impracticable  for  artillery,  the  duke  was  ordered  to  retire  at  nightfall. 
The  command  was  conveyed  to  him  by  Sir  John  Hepburn,  of  Athelstane- 
fbrd,  the  hero  of  Leipsic,  who,  though  present  only  as  a  spectator,  having 
quitted  the  Swedish  service  a  day  or  two  before,  in  consequence  of  a 
qnarrel  with  the  king,  could  -not  find  it  in  his  heart  to  refuse  a  service  of 
danger  at  the  urgent  request  of  his  old  and  once-loved  leader.* 

The  Swedes  withdrew,  sadly  and  silently,  to  their  camp.  They  had 
suffered  their  first  repulse,  and,  for  the  first  time,  felt  the  bitterness  of 
defeat.  Wallenstein,  on  the  other  hand,  had  justified  the  high  value  he 
had  set  on  his  services,  and,  for  the  first  time  for  upwards  of  two  years, 
had  dispelled  the  gloom  of  the  court  of  Vienna  by  the  strange  tidings  of 
a  victory. 

Gustavus  remained  a  fortnight  longer  before  Nuremberg,  but  then  pity 
for  the  faithful  city  and  valiant  army  that  were  pining  away  under  the 
combined  influences  of  pestilence  and  famine  overcame  his  resolution.  On 
the  seventy -second  day  of  the  campaign  he  ^ain  oflered  battle,  nay,  even 
tempted  fortune  by  marching  bis  army  almost  round  the  hostile  camp  in 
the  vain  hope  of  luring  Wallenstein  to  the  encounter.  The  generalissimo 
looked  on  calmly  as  regiment  after  regiment  filed  by  his  inaccessible  post. 
Enough  of  battles  had  been  fought,  and  he  had  succeeded  in  the  campaign 
of  famine. 

The  king,  leaving  a  strong  garrison  in  Ntiremberg,  now  marched  into 
Bavaria  for  the  purpose  of  reducing  the  few  towns  diat  still  held  out  for 
the  elector.  From  ftence  he  was  suddenly  recalled  to  tiie  scene  of  his 
former  triumphs. 

Wallenstein,  possibly  for  the  purpose  of  intimidating  the  elector  by  the 
actual  presence  of  danger  into  an  alliance  with  the  emperor,  had  taken 

*  A  tev  wank  u  to  tbe  after-hte  of  this  galUnt  officer  ma;  not  be  out  of  pUce.  After 
ntigning  hii  Swediah  commuaion,  h«  was  appointed  to  a  bigh  command  in  the  armj  of 
France,  and  nibsequently  became  colonel-in-cbief  of  the  Scotch  regiments  trantferrad 
from  the  Swedish  to  the  French  estAbliabnwnt.  While  serving  in  this  capacitj,  he  fell 
mortall;  wonnded  at  the  siege  of  Saveme  b;  the  side  of  Henri  de  la  Tear  d'Anveigne, 
afterwards  known  to  hiatorf  as  the  great  Turenne.  The  baton  of  Hatshai  of  Fiance, 
U  that  moment  on  its  wa; ,  arrived  onlj  In  time  to  be  placed  on  the  hero's  bier.  His 
Scotdh  followers,  transferred  to  this  country  in  the  reign  of  Charles  II.,  were  embodied  In 
a  regiment  thac  haa  since  upheld  the  gloTy  of  England  for  two  centaries  in  ever;  quarter 
of  the  globe,  nilh  a  courage  that  no  peril  could  daunt.  Long  ss  the  bme  of  Englanl 
Uvea,  long  as  there  is  honour  for  discipline,  valour,  and  endurance,  long  as  the  bial'rianV 
page  and  the  poet's  song  glow  with  the  memories  of  the  deathlen  braver  in  lowl; 
cottage  and  in  lordl;  hall  there  will  be  warworn  veteraos  lo  boast  |l»t  the  flame  of 
valour  shone  no  more  brigbtl;  in  Ihe  breaata  of  Hepburn  and  bi>  companions  than  in 
their  military  deecendants  of  the  present  da;,  the  First  or  Rojal  Begjment  of  the  Line. 
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the  opportuni^  of  leading  hia  army  into  Saxony  during  the  abeence  of 
the  electoral  army  in  SOeaia.  His  army  behaved  on  the  present  occasion 
with  even  more  than  their  accustomed  cmelty.  The  fields  were  plundered, 
the  villages  burnt,  and  the  peasants  murdered  all  along  tihe  line  of  march. 
In  his  distress  the  elector  appealed  again  to  GustaTUS,  and  was  not 
deceived  in  his  estimate  of  the  generosity  of  his  ally.  The  king  hurried 
up  to  Niiremberg  at  the  head  of  a  small  body  of  cavalry,  dispersed  the 
Imperialist  detachments  in  the  neighbourhood,  and,  having  thus  prorided 
for  the  safety  of  the  city,  withdrew  the  greater  portion  of  the  garrison, 
and  passed,  by  forced  marches,  towards  the  scene  of  danger.  Reinforce- 
ments flocked  to  his  standard  ^m  all  quarters,  and,  on  his  arrival  at 
N'aumburg,  he  found  himself  at  the  head  of  20,000  men. 

Wallenstein  had  thus  a  second  time  diverted  the  course  of  war  from  the 
territories  of  the  League ;  and  now,  for  the  second  time,  found  himself, 
though  inferior  in  force  on  the  whole,  decidedly  superior  on  the  point  of 
action.  Changing  hia  tactics,  he  now  marched  straight  on  Nanmburg  at 
the  head  of  an  army  of  40,000  men  and  offered  the  king  battle,  which 
the  latter  in  his  turn  refused,  seeming  at  the  same  time  so  busily  employed 
in  the  construction  of  on  entrenched  camp,  that  Wallenstein,  fully  per- 
suaded that  hia  opponent  had  resolved  on  a  repetition  of  the  campaign  of 
famine,  not  only  gave  up  all  idea  of  any  further  active  operations  at  so 
advanced  a  period  of  the  year,  and  put  his  men  into  winter  quarters,  but 
even  yielded  to  Pappenheim's  entreaties  to  be  allowed  to  march  with 
nearly  half  the  army  to  the  relief  of  Cologne,  then  hardly  pressed  by  the 
forces  of  Holland. 

An  intercepted  letter  from  Count  Colloredo  betrayed  the  intelligence  of 
this  movement  to  the  king,  while  almost  at  the  same  time  he  received  in- 
formation of  Wallenstein's  retirement  into  winter  quarters  in  the  neigh- 
bourhood of  Liitzen.  "  Verily,"  said  the  king,  "  the  Lord  hath  delivered 
him  into  my  hand."  He  immediately  broke  up  his  camp,  and  marched 
straight  ag^nst  the  enemy. 

T^ee  cannon-shots  from  the  tower  of  Weissenfels,  where  Count  Col- 
loredo kept  watch  and  ward,  announced  to  Wallenstein  the  approach  of 
the  king.  His  cool,  clear,  intellect  rose  at  once  to  the  level  of  die  crisis. 
Orders  were  issued  without  a  moment's  delay  to  all  his  outlying  detach- 
ment* to  fall  in  on  the  main  body;  and  Isolani  was  despatohed  with  a 
large  body  of  cavalry  to  retard  the  progress  of  the  enemy  to  the  utmost. 
Messengers  were  also  sent  off  in  hot  haste  to  command  Pappenheim  to  re- 
trace hia  steps  and  hurry  up  wi^  his  whole  force.  A  position  of  considerable 
strength  in  the  neighbourhood  of  Liitzen  (see  Plate  III.)  was  selected  for 
the  scene  of  action.  As  corps  after  corps  came  up  it  was  marched  off  to 
its  appointed  station,  till  every  favourable  point  along  the  whole  line  was 
manned  by  an  adequate  garrison.  All  night  long  mattock  and  spade  were 
plied  with  energy  and  skill,  till  positions  originally  weak  acquired  all  the 
element*  of  strength,  and  those  that  were  naturally  strong  became  almost 
impregnable.  Hour  after  hour  fresh  accessions  of  strength  poured  into 
the  camp,  till  the  generalissimo,  fully  convinced  of  the  completeness  of 
•  hia  dispositions  and  fully  confident  of  his  ability  to  hold  out  till  the  scale 
should  be  tamed  in  his  favour  by  the  arrival  of  Pappenheim,  at  length 
gaye  }us  irearied  army  tlie  welcome  eigual  of  repose. 
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The  treftcherjr  or  inoompetetuw  of  tbeir  guides  Impeded  Hie  progresa  of 
the  Swedes  far  more  than  the  exposition  of  iBolanL  At  Img^,  after 
mnch  tedioDS  wandering  to  and  fro,  they  found  tiiemBelTee  at  nightfall  in 
presence  of  the  enemy.  The  various  oorpe  took  np  th^  pofiitions  in 
order  o!  battle,  the  whole  army  was  <ndereil  to  etaod  to  its  arms  before 
dajbrealc,  and  the  attack  t«  commence  at  the  lising  of  the  Bnn. 
-  The  king's  order  of  battle  varied  but  little  from  that  which  had  been 
BO  snccesefu!  at  Leipsic.  He  drew  up  his  army  in  two  lines  with  a  reserve 
to  each,  and  intermixed  his  cavalry  with  musketeers  as  before.  The  high 
road  from  Weiasenfele  to  Leipsic  ran  in  front  of  his  line  at  a  distance  of 
400  or  500  yards.  Behind  this,  but  rather  nearer  to  the  road,  lay  the 
hulk  of  the  Imperial  army. 

The  disposition  of  W^lenstein's  army  remains  a  mystery  to  tiiis  day. 
My  plan  is  derived  from  the  Swedish  Intelligencer,  and  shows  the  appear- 
ance that  the  Imperial  army  presented  to  an  eye-witnees  on  the  day  of 
the  battle.  By  a  mannscript  plan  in  Wallenstein's  own  hand  it  appears 
that  his  in&ntiy  marched  in  twelve  divisions  to  the  field  on  the  eve  of  the 
encounter.  Eight  of  these,  according  to  the  Swedish  Intelligencer,  were 
Tisible  in  the  first  line.  Following  a  valuable  hint  of  the  Rev.  Mr.  Chapman, 
I  have  adopted  this  arrangement,  and  placed  the  four  other  brigades  in 
reserve.  It  is,  however,  only  fair  to  state  that  ihe  eorreotness  of  this 
Tiew  may  be  impugned,  tiiat  the  position  of  the  reserve  is  founded  merely 
on  guess-work,  and  the  whole  must  be  simply  taken  at  its  valne.  It 
seems,  however,  almost  impossible  to  suppose  that  a  general  of  Wallen- 
stein's ability  could  have  repeated  Tilly's  error  in  drawing  out  his  army  in 
one  long  line  without  any  reserve,  or,  as  is  generally  reported,  have  maesed 
his  infantry  in  five  huge  squares,  each  flanked  by  a  sort  of  turret  of 
musketeers,  four  of  tltcse  squares  forming  a  diamond  in  the  centre,  and 
the  fifth  lying  at  some  distance  on  the  right.  The  very  names  of  Wallen- 
stein's lieutenants  on  the  day  of  battle  are  as  much  a  matter  of  question 
as  the  disposition  of  his  forces.  Some  authors  assign  the  conmiand  of  the 
left  wing  to  Hoik,  others  to  Gcetz.  It  is  well  known  that  the  former  was 
a  considerable  distance  in  the  rear  a  day  or  two  before  the  engagement, 
and  I  am  therefore  inclined  to  give  this  honour  to  Hoik,  who  certainly  was 
always  present  with  the  main  body.  The  only  thoroughly  ascertained  facts, 
indeed,  as  to  the  Austrian  order  of  battle  are  the  stem  realities  that  pre- 
sented themselves  to  the  Swedes  as  they  marched  to  the  attack.  Wallen- 
Stein  had  seized  the  highway  in  front  of  his  position,  had  deepened  tlw 
trenches  that  ran  along  its  course,  and  lined  them  with  a  strong  body  of 
musketeers,  supported  by  a  battery  of  seven  heavy  guns  in  position  on  a 
alight  eminence  in  the  rear,  and  had  secured  a  flanking  fire  by  occupying 
a  hill  in  front  of  Lutzen,  and  at  tlie  right  of  his  line,  Three  windmills 
that  stood  on  the  crest  of  this  endnence  were  occupied  by  his  troops.  In 
front  of  these  was  a  battery  of  fourteen  guns,  and  several  enclosed  gai-dens 
in  flie  immediate  vicinity  were  strongly  garrisoned,  and  their  walls  loop- 
holed  for  musketry.  Pappenheim  h^  t^cn  about  20,000  men  with  him, 
but  it  is  more  difficult  to  estimat*  the  numbers  of  tiiose  who  remained  to  , 
contest  the  field.  The  totals  given  by  different  authors  vary  in  amount 
between  12,000  and  30,000.  From  a  comparison  of  authorities,  and  the 
appearance  of  Wallenstein'a  hne  of  battle  as  shown  on  the  plan,  I  should 
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b«  inclined  to  think  that  be  hkd  abont  35,000  men  under  his  immediate 
Gommand  at  the  conunenoement  of  the  engagement,  while  the  king's 
forces  conld  scarcely  have  amounted  to  more  ^an  20,000. 

The  Swedes  nere  drawn  up  in  line  of  battle  long  before  sunrise,  but,  so 
d^nse  was  the  fog  that  brooded  over  the  plain,  tiitA  QoetaTus,  to  whom 
every  moment,  in  consequence  of  the  proximity  of  Fappenheim,  was  of 
incalculable  importance,  was  long  compelled  to  delay  the  attack.  At 
length,  about  teu  o'clock,  a  few  stetggling  rays  penetrated  the  gloom,  and 
were  ttirown  back  firom  the  polished  anas  and  glittering  pikes  of  the 
Imperial  anny.  The  king  at  once  gave  the  signal  of  battle,  and  placed 
himself,  as  in  many  a  bygone  day  of  glory,  at  the  head  of  tiie  right  wing. 

The  whole  first  line  of  the  Bwedes  now  mshed  to  the  attack.  Far  to 
the  left  Doke  Bembard  scaled  the  bills  in  front  of  his  position,  carried  the 
14-gnn  battery,  drove  the  defenders  out  of  their  walled  enclosures,  and 
penetrated  to  the  very  foot  of  the  windmills.  But  at  this  point,  attacked 
in  flank  and  rear  by  the  oavalry  of  Isolaui,  who  had  crept  round  under  the 
friendly  veil  of  the  fog  that  once  more  enveloped  the  field  in  its  vaporous 
wreaths,  he  was  forced  to  retire  step  by  step  down  the  incline,  till  he 
reached  the  plain,  where  be  halted  to  form  his  ranks  afresh  for  a  second 
and  more  desperate  assault. 

In  tiie  centre  the  Swedes,  in  spite  of  a  galling  fire  of  musketry,  ad- 
vancing with  tbeir  accustomed  impetuosity,  cleared  the  ditches  in  front  of 
tfaeir  defenders,  and  still  pressing  forward,  crossed  the  high  road,  captured 
tbe  first  battery,  encountered  and  routed  the  two  nearest  brigades  of 
infantry,  and  poured  on  in  apparently  irresiatible  strength  through  a  yawn- 
ing gap  in  the  Austrian  line.  The  battle  seemed  all  but  won  in  tbe  first 
shock  of  arms,  when  Wallenstein,  hurrying  forward  with  a  third  brigade, 
rushed  npon  tbe  Swedes,  disorganized  and  isolated  by  tbe  rapidity  of  their 
success.  His  fresh  troops  gradually  drove  their  opponents  past  the  battery, 
the  high  road,  and  the  ditches,  and  almost  to  the  position  they  had  held 
an  hour  before.  A  thousand  men  had  fallen,  and  not  an  inch  of  ground 
was  gained. 

The  king  at  the  head  of  the  right  wing  fell  on  tbe  enemy's  cavalry 
directly  in  his  front.  He  scattered  the  Croats  and  light  troops  like  chaflT 
before  tbe  wind,  and  after  a  sterner  and  more  glorious  contest  drove  Picco- 
lomini's  heavy  cavalry  off  the  iield.  At  this  moment  he  was  informed  of 
the  disasters  that  had  befallen  his  centre  and  left.  Entrusting  tbe  com- 
mand of  the  right  wing  to  Gustavus  Horn,  and  ordering  Colonel  Steinbok's 
Smaland  re^ment  of  cavalry  to  follow  at  full  speed,  he  galloped  towards 
the  point  of  danger ;  unfortunately,  in  consequence  of  the  density  of  the 
fog,  and  his  own  shortness  of  sight,  gradually  getting  closer  and  closer  to 
the  enemy.  An  Imperialist  corporal,  who  had  observed  the  respectful 
manner  in  which  every  one  had  made  way  for  tbe  king  as  he  passed  along 
in  front  of  his  line,  now  ordered  one  of  the  musketeers  beside  him  to  take 
aim  at  the  tall  officer  on  the  white  horse,  as  it  was  evident  he  must  be  a 
man  of  distinction.  Tbe  musketeer  obeyed,  and  bis  shot  broke  the  king's 
left  ami.  At  this  moment  a  squadron  of  Swedish  cavalry,  sent  to  cover 
their  leader,  rode  up  and  received  him  into  their  ranks.  A  cry  of  terror 
rose  among  them  at  the  sight  of  Ms  blood.  He  endeavoftred  to  reassure 
his  companions  at  the  firs^  but  in  a  few  moments,  feeling  the  pain  of  the 
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vonnd  intolerable,  he  reqaested  the  Dake  of  Suce  Laaenhnrg  to  lead  him 
ont  of  the  battle.  He  had  proceeded  but  a  few  paces  when  a  aeco&d  shot 
atrack  him  in  the  back.  "  Brother,"  said  he,  "  I  have  had  enough  ;  look 
to  yunr  own  life ;"  and  dropping  the  reins,  fell  hearilj  from  his  horse. 
Sctffcely  bad  he  touched  the  ground  when  a  charge  of  Croatian  cavaliy 
swept  up  to  the  spot.  "  Who  are  yon  I"  cried  out  Uie  foremost,  strnck  by 
the  dignity  of  his  aspect,  and  the  sight  of  the  insignia  of  his  rank.  "  I 
atn  the  King  of  Sweden,"  he  answered,  boldly  and  resolutely,  thongh  with 
dying  voice.  The  Croats  rushed  on  immediately,  not  to  sare  bnt  to  slay, 
and  continned  to  heap  wound  oa  wound  long  after  the  noble  spirit  had 
quitt«d  its  frail  tenement  of  clay.  The  body  was  now  stripped  n^ed,  and 
would  have  been  carried  off  but  for  the  accidental  arrival  of  a  body  of 
Swedish  cavalry,  who  dashed  in  among  the  plunderers,  and  in  their  charge 
passed  unwittingly  over  the  apot  where  lay  the  remaina  of  their  heroic 
king. 

It  is  beyond  my  purpose  to  enter  into  Airther  detuls  of  the  great  battle 
of  Liitxes,  the  fiercest  fight  that  ever  raged  on  European  soil.  Suffice  it 
to  say  that  the  Swedes,  under  the  able  conduct  of  Duke  Bemhard  of  Saxe 
Weimar,  annihilated  in  succession  the  army  of  Wallenetein,  the  cavalry 
of  Pappenheim,  and  the  infantry  that  followed  his  mareh  from  Halle.  It 
was  aaid  that  of  the  45,000  Imperialists  who  at  different  times  took  part 
In  the  action  scarce  one  escaped  without  a  wound.  Of  18,000  Swedes, 
Scots,  and  Germans  who  had  stood  in  battle  array  that  morning,  but 
9,000  gathered  round  the  bivouac  fires  at  night.  The  search  for  the  body 
of  the  king  was  long  contintied  in  vain,  but  it  was  at  length  drawn  forth, 
scarcely  recognisable  indeed  but  for  its  heroic  proportions,  pierced  as  it 
was  by  countless  wounds,  and  torn  and  disfigured  by  the  hoofprints  of  the 
masses  of  cavalry  that  had  swept  backwards  and  forwards  over  the  apot 
throughout  that  long  and  bloody  day.  Brought  to  Erfurt,  it  was  there 
consigned  to  the  tears  and  embraces  of  the  widowed  queen.  For  eigbteen 
months  afterwards  the  cofhn  lay  in  her  chamber.  Every  ray  of  light  was 
excluded,  and  Maria  Eleonora,  dressed  in  deep  black,  sat  day  and  night 
by  the  bier,  as  some  aaid  believing  that  a  miracle  would  yet  be  wrought, 
and  her  noble  spouse  rise  ^ain  to  life  from  his  narrow  home.  Twen^ 
years  later  the  sepulchre  of  the  Vosas  was  opened  again,  that  her  worn 
and  wasted  frame  might  be  laid  by  the  aide  of  him  whom  she  had  loved 
with  a  love  that  was  stranger  than  death. 

I  have  thus  endeavoured  to  trace  the  military  career  of  one  of  the 
greatest  of  modern  generals  during  the  two  years  that  were  the  most 
glorious — but,  alas,  the  last  I  —of  his  heroic  life.  The  test  of  life  is  success. 
Misfortune  may  bear  back  for  a  while,  but  can  never  permanently  check 
the  onward  course  of  genius.  The  victor  of  twen^  eampwgns  has 
chained  enccess  to  his  standards,  not  by  favour  of  fortune,  but  by  supe- 
riority of  intellect.  The  general,  who,  at  the  head  of  but  a  few  thousand 
men,  supported  only  by  the  resources  of  a  poor  and  barren  land,  and 
deserted  by  the  allies  on  whose  assistance  he  had  based  his  firmest  hopes, 
yet  in  two  short  years  bends  beneath  his  sway  lands  ten  times  superior  to 
his  own  in  population,  wealth,  and  military  strength,  who  defeats  every 
competitor  in  the  field  of  war,  who  is  the  originator  of  a  system  of  dis- 
cipline that  the  experience  of  two  centuries  has  ctmfirmed,  needs  not  thq 
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feeble  paaegyric  that  these  Ups  could  bestow.  Had  hie  life  been  pro- 
longed, what  a  wondrous  page  in  history  might  have  been  bright  with  the 
records  of  his  fame.  All  Europe  in  another  year  would  have  trembled 
before  his  frown.  Monarcbs  at  this  day  would  have  dated  the  orig^  of 
their  lines  ^m  the  campaigns  of  Gustavus  of  Sweden. 

Yet,  happy  as  he  was  in  his  life,  happy  in  the  love  of  two  great  coun- 
tries,  the  cold  kiss  of  the  Angel  of  Death  was  perhaps  not  the  least  of 
the  blessings  showered  on  his  brief  but  glorious  career.  Bright  and 
straight  and  laurel-strewn  was  the  path  that  the  hero's  feet  had  pressed, 
but  the  broad  and  flowery  way  that  lay  beyond  stretched  with  many  a 
deceptive  bend  towards  the  treacherous  precipice  to  which  the  fair  fiend 
Ambition  was  striving  to  allure  him  with  silver  voice  and  witching  smile. 
In  mercy  Death  strode  between  the  enchantress  and  her  destined  prey,  and 
saved  him  from  a  struggle  in  which  even  his  resolute  spirit  might  have 

In  the  thirty-eighth  year  of  his  life,  in  the  pride  of  bis  manhood  and 
the  zenith  of  bis  fame,  died  Gustavus  Adolphus,  the  Lion  of  the  North- 
Old  men  have  gone  to  their  graves  with  the  bitterness  of  a  wasted  life,  of 
talente  lost,  of  opportunities  neglected.  He  met  his  doom  in  the  summer 
of  his  days  with  yet  the  purpose  of  his  life  achieved.  It  was  bis  hand 
that  had  stayed  the  onward  march  of  a  despotism  that  had  threatened  to 
involve  the  world  in  one  vast  monotony  of  slavery,  his  hand  that  hewed 
down  the  Medusa  whose  weird  gaze  was  petrifying  the  life-blood  of  the 
yonng  nations  of  Christendom.  His  epitaph  is  written  in  deeds.  Of  all 
men  that  ever  lived  he  may  most  emphatically  be  styled  the  liberator  of 
Europe,  of  this  country  as  well  as  any  other.  Who  can  say  what  might 
have  been  our  fate  if  Austria,  unchecked  in  her  fierce  and  daring  attempt 
on  the  independence  of  mankind,  had  flung  in  the  sword  of  a  Tilly,  a 
Pappenheim,  or  a  Wallenstein,  at  the  time  when  the  cause  of  our  consti- 
tutional liberties  was  trembling  in  the  balance. 

The  answer  comes,  comes  from  the  fair  and  fertile  lands  where  the 
stately  city  of  Venice  fades  on  the  bosom  of  the  sea,  that  she  wooed  with 
nuptial  rite,  with  wreath  and  ring,  with  music  and  with  song,  in  the  days 
of  her  glowing  youth;  from  the  wide  fields  whence  the  Oalician  views 
with  tears  the  mighty  dome  that,  upreared  by  pious  hands  of  old,  sUll 
shades  the  sacred  spot  where  moulder  into  dust  the  relics  of  a  hundred 
kings  of  the  high-souled  races  of  Jagellon  and  Piast ;  from  the  boundless 
plains  where  the  mighty  of  the  desert  mustered  myriad  and  myriad  Bbcoag, 
when  the  sword  of  the  War  God  flashed  in  the  summer's  sun,  and  earUi 
trembled  to  her  centre  beneatli  the  conquering  tread  of  the  Sconrge  of 
God.  And  if  no  English  voice  mixes  in  the  dirge  of  nations,  widowed 
of  the  glories  of  the  past  and  robbed  of  the  future's  hopes,  thanks  to 
the  good  swords  that  braved  the  tiger  in  his  lair  and  shore  him  of  his 
demon's  strength;  thanks  to  the  god-like  chief  who  won  TruUi  her 
triumph  and  Liberty  her  existence  with  his  own  heart's  blood;  to 
the  stateeman,  patriot,  and  hero,  without  fear  and  without  reproach,  to 
Gustavus  Adoiphus,  the  Lion  of  the  North ! 
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THE  IMPORTANCE  OF  A  KNOWLEDGE  OF  GEOLOGY 

TO  MILITARY  MEN. 

By  F.  W-  HcTTON,  Esq.  23d  Royal  Welsh  Fusiliers,  F.G.8. 

Thebx  i>  in  tbe  army  a  widc-apread  though  imdefiDed  opinion  tLat  a 
knowledge  of  geology  ie  useful  to  soldiers ;  but  how,  and  in  what  way,  it 
is  useful,  many  officers  are,  I  believe,  quite  ignorant;  and  seem  to  be  mnch 
in  the  same  predicament  as  some  cadets  belonging  to  the  Royal  Milit&ty 
Academy  at  Woolwich,  who  were  asked  the  question  at  their  examination 
two  or  three  years  ago:  some  answered  that  it  was  a  nice  amusemeat,  and 
kept  them  away  from  the  billiard  table;  others  said  that  it  was  a  fashion- 
able science,  and  therefore  all  officers  ought  to  have  some  acquaintance 
with  it,  £0  Hs  to  be  able  to  talk  about  it  in  society ;  while  others  candidly 
confessed  that  they  thought  it  was  of  no  use  at  all. 

It  is  to  try  to  rescue  Geology  from  this  false  position,  and  to  show  that 
the  opinion  of  its  ueeiulnesa  is,  in  reality,  well  founded,  that  I  venture  to 
point  out  to  you  this  afternoon  some  of  its  practical  applications  to  militaiy 
science. 

I  do  not  claim  any  originality  fiir  the  remarks  that  I  am  going  to  make ; 
they  are  simply  collected  from  various  sources,  and  I  wish  particularly  to 
acknowledge  the  obligations  that  I  am  under  to  Sir  C.  Ljreil's  Frinciptee 
of  Geology,  to  Sir  H.  De  la  Beche's  How  to  Observe,  to  Mrs.  Somerviile'a 
Physical  Geography,  and  to  my  friends  Professor  Ramsay  and  Mr.  Godwin- 
Austen. 

The  advantages  to  be  derived  from  a  study  of  the  physical  sciences 
have  been  summed  up  by  Sir  J.  Herschel  aa  follows  : 

I.  In  showing  us  how  to  avoid  attempting  impossibilities. 

II.  In  eecaring  us  from  important  mistakes  in  attempting  what  is,  in 
itself,  possible,  by  means  either  inadequate,  or  actually  opposed  to  the  end 


lY.  In  inducing  us  to  attempt,  and  enabling  us  to  accomphsh,  objects 
which,  but  for  sndi  knowledge,  we  should  never  have  thou^t  of  tmder- 
takiug. 
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My  object  U  to  show,  in  a  g«ueral  way,  how  Geol<^,  the  branoh  of 
phyaioal  science  that  inrestigates  the  stniotnre  of  the  globe  on  which  we 
live,  and  the  oaosea  which  influence  that  etruotare,  bean  upon  these 
poiDta;  and  why  it  is,  to  military  men,  by  far  the  most  important  of  all 
the  sciences,  and  therefore  the  one  to  which  their  attention  should  be  prin- 
cipally directed. 

It  ia  not  necessary  here  to  describe  in  detail,  much  less  attempt  to 
prove,  the  principal  facts  that  have  been  arrived  at  by  a  study  of  our 
globe:  I  shall  therefore  take  it  for  granted  that  the  surface,  or  orust,  as  it 
ia  sometimes  called,  of  the  earth  is  compoaed  of  rocks,  not  scattered  in 
confiised  masses  over  the  whole  world,  but  arranged  in  strata  of  sandstones, 
limestones,  and  clays,  superposed  upon  one  another  in  various  orders; 
that  these  rocks  were  originally  formed  under  water  in  a  nearly  horizontal 
position,  then  conBolidated  by  heat,  pressure,  or  by  chemical  ^encles; 
and,  after  perhaps  many  oscillations,  have  since  been  raised  into  their 
present  places  by  forces  acting  from  below:  that,  in  these  processes,  they 
have  offen  been  bent,  broken,  and  pierced  by  other  rocks,  such  as  granite, 
greenstone,  &c.,  which  were  at  that  time  in  a  liquid  state,  and  have  since 
become  hard :  that  the  whole  have  undergone  denudation  •  to  an  enor- 
mous extent,  valleys  having  been  scooped  out  and  broken  surfaces  levelled; 
and  that  the  present  configurations  of  mountains,  continents,  islands,  &o> 
are  due  to  these  causes. 

If  then  we  take  for  granted  that  the  shape  and  direction  of  hills  and 
valleys  depend  upon  causes  which  it  is  the  province  of  Geology  to  inves- 
tigate, it  is  evident  that  the  physical  geography  of  a  country  cannot  be 
properly  understood  until  the  geologist  has  shown  how  the  mountains 
have  been  formed,  and  which  are  the  principal  axes  of  upheaval;  for  it  is 
not  always  the  most  elevated  ridges  that  arc  axes  of  upheaval;  Ben  Nevis 
and  Snowdon,  for  example,  the  highest  mountains  in  Scotland  and  Wales, 
are  synclinals  if    and,  as  the   military  geography  of  a  country  depends 

•  The  wearing  awaj  of  rooks  by  moving  waler.  To  ahow  to  whut  an  enoniiaua  eiUnt 
denadation  haa  taken  place,  I  maj  mention  tbat  Prot^BSor  Rameay  bae  ehown  that  the 
miding  beds  removed  from  the  summit  of  the  Mendip  Hilli  mual  hsTS  been  ne&rly  a  mite 
in  thickneasi  and  he  baa  pointed  out  considei^de  ueaa  in  South  Wain  vhera  a  Mriei  of 
primal?  itiaia  of  DDt  leu  than  11,000  feet,  oi  moie  tbui  (wo  mile*,  in  tbielpteH  have  been 
»(ripped  off. 


f  When  strata  are  bant  into  andulatkou,  a  mine  with  Ita  conrei  lida  upward*  (n)  to 
«alted  an  anticliiml;  and  the  line  roaning  ^ong  the  tc^  of  the  e\ave,  at  right  angle*  to 
the  plane  of  the  paper,  and  from  which  the  strata  slope,  or  dip,  on  each  side,  U  called  an 
anticlinal  axil.  A  curve  witli  ila  convex  side  downwards  fb)  ia  called  a  igncl-iiial;  and 
the  line  towards  wblch  the  beds  dip  is  called  a  ayrtclinal  axil.  It  ia  e<ident  that  a  ajnclinal 
cannot  have  been  an  axia  of  npbeaTal;  but  it  may  form  a  monntain,  ae  in  the  annexed 
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entirely  upon  ita  phj/akal  geoffraphy,  it  follows  that  tia  acquaintance  witli 
Geology  is  necessary  to  be  able  to  study  it  thoroughly ;  for,  although  a 
certain  amount  of  knonledgt:  can  be  obtained  from  maps  and  books,  yet  it 
is  only  by  a  knowledge  of  its  geological  structure  and  composition  that  we 
are  enabled  to  form  any  correct  idea  of  a  country  without  actual  inspec- 

To  explain :  Unlike  plants  and  animals,  the  same  kinds  of  rocks  are 
distcibuted  alt  over  the  earth,  and  assume  the  same  shapes  whereyer  they 
may  be;  so  that  the  knowledge  obtained  by  studying  them  in  one  place 
is  available  for  any  other.  Different  kinds  of  rocks  also  form  di^rent 
kinds  of  mountains:  some  present  high  perpendicular  diffs  with  rocky 
inaccessible  summits,  bare  of  vegetation;  others  soft  graas-growu  slopes, 
with  rounded  outlines.  Granito  appears,  when  forming  the  tops  of  moun- 
tain ranges,  in  pyramids  or  wedges;  when  forming  the  main  rock  of 
a  country,  in  truncated  and  shapeless  masses.  Gneiss  and  the  crystalline 
schists  occur  in  high  sharp  needle-shaped  peaks  with  steep  escarpments 
and  deeply  serrated  ridges.  Slaty  rocks  make  a  smooth  and  undulating 
country,  but  when  slate  is  ioterstratified  with  hard  schists  it  is  rugged  and 
precipitous.  Trap  and  basalt  often  form  perpendicular  walls.  The 
slopes  of  the  unaltered  sedimentary  rocks  are  generally  more  gentle  and 
rounded ;  but  dolomite  frequently  appears  in  high  abrupt  peaks.  Insu- 
lated mountains  are  generally  of  volcanic  origin.  That  side  of  mountun 
oh^na  nearest  the  sea  is  nearly  always  more  precipitous  than  the  opposite 
one — the  south  side  of  the  Alps  for  instance,  and  the  east  side  of  the  Alle- 
ghanies.  In  ranges  that  form  the  boundaries  of  lakes,  or  extensive 
valleys,  through  which  great  rivers  flow,  the  mountains  nearest  to  the 
river  or  lake  have  generally  the  steepest  slopes.  Elvers  in  a  mottn- 
tainons  country  are  deep  and  rapid,  usually  with  high  banks,  and  are  in 
general  so  much  embarrassed  by  large  stones  as  to  be  difficult  tor  cavalry 
and  impassable  for  carriages,  while  in  plains  they  are  slu^isb,  very  tor- 
tuous in  their  course,  oflen  with  low  marshy  banks,  and  are  generally  fiiU 
of  islands.  When  the  strata,  of  which  the  country  is  composed,  are 
arranged  horizontally,  large  level  plains  and  plateaux  frequently  occur,  but 
this  is  seldom  the  case  if  they  are  inclined. 

Again,  as  the  nature  of  the  country  in  which  an  army  is  to  operate  must 
always  be  taken  into  consideration,  not  only  iu  all  our  own  arrangements 
and  combinations,  but  also  with  reference  to  the  probable  manteuvres  of 
the  enemy,  it  follows  that  its  geological  structure  and  composition  must 
necessarily  influence  any  movement,  quartering,  or  matters  connected  with 
the  subsistence  of  troops ;  and  consequently  all  officers  charged  with  any 
of  these  arrangements  should  possess  a  competent  knowledge  of  that 
science.  For,  instance,  in  choosing  ground  for  an  encampment,  especially 
if  for  any  length  of  time,  when  the  drainage  would  become  of  importance, 
geology  lends  its  aid  in  many  ways.  It  shows  how  to  avoid  wet  clays,  and 
where  to  find  dry  sand  or  limestone.  In  case  of  a  scarcity  of  wood  for 
fuel  it  points  out  where  peat  will  most  probably  be  found;  occasionally 
even  it  might  discover  a  bed  of  ooal. 

Peat  is  formed  in  stagnant  basins  from  the  rushes,  sedges,  mosses,  &a. 
that  grow  in  them;  as  these  die  they  gradually  fill  up  the  hollow,  and 
form  a  bog  of  loose  spoi^  vegetable  matter;  the  remains  of  the  plants, 
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immersed  ia  water,  soon  decay,  become  brown  and  soft,  and  are  eventually 
converted  into  a  black  soap-like  mass,  called  peat  or  turf.  Small  deposite 
of  peat  are  found  in  almost  every  country:  in  mountainous  ones,  which 
lure  often  nearly  destitute  of  trees,  tbe  hollows  are  frequently  filled  with  it; 
the  constant  assemblage  of  clouds  upon  the  mountains  favouring  their 
growth  by  a  gradual  but  incessant  supply  of  moisture.  These  bogs  are  of 
course  never  extensive,  and  seldom  exceed  six  feet  in  depth ;  still  they 
m^ht  be  of  great  use.  Peat  is  often  covered  by  a  layer  of  sand  or  vegetable 
mould,  and  would  not  then  perhaps  be  detected  unless  expressly  sought 
for;  it  is  always  found  in  horizontal  beds.  It  is  prepared  in  Ireland  by 
simply  removing  the  surface  soil,  cutting  it  into  bricks  with  a  spade,  and 
piling  them  loosely  together  to  dry;  when  too  wet  to  be  cut,  it  can  be 
moulded  by  pressure  into  bricks  and  then  dried.  The  value  of  peat  is  in 
proportion  to  its  dryness,  density,  and  firmness;  the  longer  it  is  kept  and 
allowed  to  dry  the  more  it  will  improve:  even  when  well  dried  it  contains 
about  one-tenth  of  its  weight  of  water. 

During  the  war  in  the  Crimea  the  allied  forces  were  partly  supplied  with 
coal  from  Eregli  (Ileraolea),  on  the  south  coast  of  the  Black  Sea.  la 
1855  the  English  government  were  advised  that  this  supply  might  be 
increased  by  following  the  direction  of  the  beds  across  Bithynia,  and  a 
Mr.  Poole  was  sent  out  to  inspect  and  report;  but  he  seems  to  have  been 
guided  by  information  obtained  from  the  natives,  and  in  every  instance  to 
have  gone  in  search  of  superficial  peat,  of  which  abundance  is  to  be  found 
about  the  great  lakes.  What  he  ought  to  have  done  is  this — starting 
(torn  tlie  coast  section  on  the  Black  Sea,  he  should  have  made  himself  ac- 
qutUDted  with  the  aspect  and  dimensions  of  the  carboniferous  beds,  and 
followed  them  along  their  line  of  outcrop;*  this  he  could  have  done,  as 
there  are  no  overlying  formations,  and  be  undoubtedly  would  have  come 
on  some  spot  where  the  coal-seams  were  in  a  convenient  position  for 
working  from  the  surface,  for  they  are  very  numerous.  In  this  case  a 
better  geological  survey  would  have  been  a  great  saving,  for  in  1855  coal, 
delivered  in  the  Black  Sea,  cost  the  government  62.  a  ton. 

With  respect  to  the  water  supply  of  camps,  the  geologist  is  often  able 
to  decide  whether  it  is  possible  to  obtwn  water  by  sinking  wells,  or  whether 
they  would  have  to  be  made  so  deep,  before  a  supply  could  be  obtained, 
as  to  be  useless.  Water  is  constantly  passing  upwards  in  the  form  of 
vapour  from  the  surface  of  tlie  land  and  sea ;  it  is  condensed  into  clouds  by 
the  coldness  of  the  higher  regions  of  the  air,  and  falls  to  the  earth  again 
in  the  form  of  rain,  hail,  or  snow ;  the  greater  part  of  it  then  descends  into 
the  earth,  and  is  accumulated  in  the  various  rocks,  from  which  it  is  dis- 
charged in  the  shape  of  springs.  All  rocks  contain  more  or  less  water, 
but  while  in  some  it  is  kept  there  by  mechanical  means  alone,  and  can 
therefore  be  easily  obttuoed  from  it,  in  others  it  is  held  by  adhesion,  or 
capillary  action,  so  that  simple  drainage  will  not  extract  it. 

The  two  things  in  the  structure  of  the  earth's  crust  that  principally  iu- 
fiuence  the  collecting  of  water,  are  the  alternation  of  porous  beds  of  sand 
and  limestone  with  impervious  ones  of  clay,  and  the  faults  and  dislocations 
of  the  strata.     When  a  hill  is  formed  of  a  porous  rock  at  the  top,  resting 
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on  a  bed  of  clay  below,  tbe  water  Bisks  tbrougfa  the  nppw  stratum  to  the 
imperrions  one,  and  then,  not  being  able  to  penetrate  further,  nms  oat  in 
springs.  The  reasons  why  it  forms  distinct  springs,  and  not  a  eontinuons 
ooze  along  the  line  of  outcrop,  are  the  frequency  of  Sssores  in  the  pcnrons 
rock,  and  the  inequalities  of  the  surface  of  the  snbjaoent  clay. 

There  are  two  difibrent  kinds  of  springs  which  are  caused  by  fanltA,* 
one  where  the  water  in  a  porous  stratum  is  simply  intercepted  by  the  fault 
and  diverted  to  the  etirface,  the  other  where  the  spring  is  maintained  by 
the  water  being  forced  up  from  below,  as  in  Artesian  wells, 

To  estimate  approximately  the  quantity  of  water  received  each  3rear  in 
the  rooks  of  any  given  district,  we  must  know  the  mean  annual  rainfall  at 
the  place,  the  amount  of  evaparation,  and  tbe  amount  dischai^ed  from  tlie 
enrface  by  streams;  this  last  has  been  calculated  by  M.  Arago,  for  the  val~ 
ley  of  the  Seine,  to  be  about  one-third  of  the  whole  rainfall.  It  is  impossible 
to  say  what  the  amount  of  evaporation  at  any  particular  place  may  be,  for 
it  depends  on  the  roughness  of  the  surface  exposed,  and  on  the  wind 
blowii^  over  that  snr^ce,  as  well  as  on  the  density,  temperature,  and 
dryness  of  the  air.  The  averse  rainfall  at  London  is  about  24J  inches 
per  annum,  and  it  is  coneid>^red  a  heavy  rain  if  an  inch  falls  in  24  hours. 
It  may  also  be  useful  to  i«mcmber  that  an  inch  of  rain  over  an  acre  is 
abont  100  tons,  or  22,500  gallons,  of  water.  Besides  these,  we  must  also 
know  the  absorbent  power  of  the  rocks,  their  dip  and  thickness,  the  ianlts 
and  fissures  in  them,  and  the  nature  of  the  underlying  beds. 

The  simpleat  conditions  under  which  water  is  collected  in  the  earth,  are 
^en  a  bed  of  gravel  or  sand  rests  upon  a  substratum  of  clay.  Owing  to 
the  porons  nature  of  these  rocks,  and  the  consequent  rapidity  with  which 
they  are  drained,  the  supply  of  water  from  the  shallow  wells  sank  in  a  bed 
of  this  description  is  very  variable,  and  is  greatly  influenced  by  the  wea- 
ther; but  it  depends  upon  the  area  that  is  exposed  to  the  rain  at  a  higher 
level,  and  to  the  position  and  magnitude  of  the  springs  that  flow  from  it; 
and,  as  an  assistance  for  calcnlating  what  a  well  might  be  expected  to 
produce,  I  may  mention  that  loose  sand  or  gravel  will  absorb  about  one- 
third  of  its  volume  of  water,  that  is,  about  two  gallons  per  cubic  foot,  and 
will  part  with  nearly  the  whole  of  it  by  drainage. 

The  facility  with  which  water  can  percolate  loose  and  gravelly  soils  is 
very  great.  The  Thames  saturates  the  gravel  through  which  it  flows, 
between  London  and  Richmond,  to  a  distance  of  several  hundred  feet  each 
time  that  the  tide  rises,  which  is  droned  again  as  it  falls;  so  that  the  wells 
in  this  tract  regularly  ebb  and  flow.  Cess-pools,  &c,  should  therefore 
never  be  placed  near  wells  of  this  kind,  as  the  impurities  would  Alter 
through  from  one  to  the  other  and  render  the  water  unwholesome. 

It  appears  by  the  experiments  of  Professor  Anated  that  a  moderately 
hard  sandstone  will  absorb  from  four  to  five  pints  per  cubic  foot,  and  will 
part  with  most  of  it;  and  it  is  considered  that,  under  favourable  circum- 
stances, a  deep  well  in  sandstone  will  yield  daily,  to  bard  pumping,  about 
a  million  of  gallons. 

Limesttme,  such  as  the  Northamptonshire  oolite,  iriU  absorb  from  7  to  8 
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water  cannot  be  obtained  from  superficial  springSi  or  by  ordinary  wells  of 
moderate  depth;  for  it  most  be  borne  in  mind  that  the  bills  A  and  D 
(fig.  1)  may  be  at  great  distances  apart.  The  chalk  hills  on  either  side 
London,  for  example,  are  some  iO  miles  distant  from  one  another. 

Artesian  wells  bavei  I  believe,  been  saccessfully  employed  by  the  French 
military  engineers  in  Algeria. 

The  principal  causes  of  failure  in  sinking  these  wells  are  the  numerous 
fissores  and  faults  which  aboand  in  some  cocks ;  the  unexpected  thinaing- 
out,*  and  change  in  lithological  character,  of  the  rocks  under  ground,  and 
the  deep  ravines  and  valleys  by  which  many  countries  are  traversed;  for, 
where  these  lines  of  natural  drainage  esist,  there  only  remains  a  small 
quantity  of  water  to  escape  by  artificial  openings. 

In  sinking  wells  care  must  be  taken,  when  the  impermeable  bed  sup- 
porting the  water  is  thin,  not  to  cut  through  it;  for  by  so  doing  the  water 
would  be  let  out  into  the  rock  beneath,  if  that  should  happen  to  be  porous, 
as  has  very  often  occurred. 

In  order  then  to  select  properly  the  ground  for  an  army  to  encamp  upon, 
the  sanitary  officer  attached  to  the  Quarter-Masttr-General's  department 
with  an  army  in  the  field  ought  to  have  a  good  knowledge  of  Geology:  in 
fact  it  seems  likely  that  the  healthiness  or  unhealthinesa  of  a  district 
depends  chiefiy  upon  its  geological  stmcture  and  competition. 

Dr.  Buckland,  in  the  first  chapter  of  his  Bridgewater  Treatise,  says  that 
"  if  a  stranger,  landing  at  the  extremity  of  England,  were  to  traverse  the 
whole  of  Cornwall  and  the  north  of  Devonshire,  and  crossiog  to  St.  David's, 
should  make  the  tour  of  all  North  Wales,  and  passing  thence  through 
Cumberland,  by  the  Isle  of  Man,  to  the  south-western  shore  of  Scotland, 
should  proceed  either  through  the  hilly  regions  of  the  border  oonnties,  or 
along  the  Grampians,  to  the  German  Ocean,  he  would  conclude,  from  such 
a  journey  of  many  hundred  miles,  that  Bi-itain  was  a  thinly-peopled  sterile 
region,  whose  principal  inhabitants  were  miners  and  mountaineers. 

"  Another  foreigner,  arriving  on  the  coast  of  Devon,  and  crossing  the 
Midland  coanties,  from  the  mouth  of  the  Eie  to  that  of  the  Tyne,  would 
find  a  continued  succession  of  fertile  hills  and  valleys,  thickly  overspread 
with  towns  and  cities,  and  in  many  parts  crowded  with  a  manufacturing 
population,  whose  industry  is  maintained  by  the  coal  with  which  the  strata 
of  these  districts  are  abundantly  interspersed. 

"  A  third  foreigner  might  travel  from  the  coast  of  Dorset  to  the  coast  of 
Yorkshire,  over  elevated  plains  of  oolitic  limestone  or  of  chalk,  without  a 
single  mountain,  or  mine,  or  coal-pit,  or  any  important  manu&ctory,  and 
occupied  by  a  population  almost  exclusively  agricultural. 

"  These  dissimilar  conditions  of  three  great  divisions  of  our  country 
result  fVom  difierenoee  in  the  geological  structure  through  which  our  three 
travellers  have  heen  conducted.  The  first  will  have  seen  only  those  north- 
western portions  of  Britain  that  are  composed  of  rocks  belongina  to  the 
primary  and  transition  series  (the  Metamorphio,  Cambrian,  Siiunan,  and 
Devonian,  of  modem  geologists);  the  second  will  have  traversed  those 
fertile  portions  of  the  new-red-sandstone  formation  which  are  niade  up  of 
the  detritus  of  more  ancient  rocks,  and  have  beneath,  and  near  them,  in- 
"  When  >  Knitum  beomnes  gndn&U;  l«si  *ad  leaa  Id  thicknoi  in  an;  direction  nntil  it 
HdkU;  diuppean  it  is  Nud  to  thin  oal. 
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estimable  ti'eaBum  of  mineral  coal ;  the  third  trill  have  confined  his  toute 
to  wolds  of  limestone  and  downs  of  chalk,  which  are  best  adapted  for 
sheep-walks  and  the  production  of  com. 

"  Hence  it  appears  that  the  numerical  amount  of  our  population,  their 
varied  occupations,  and  the  fundamental  sources  of  their  industry  and 
wealth,  depend,  in  a  great  degree,  upon  the  geological  character  of  the 
strata  upon  which  they  live.  Their  physical  condition  also,  aa  indicated 
by  the  duration  of  life  and  health,  depending  on  the  more  or  less  salubrious 
nature  of  their  employments  and  their  moral  condition,  as  far  as  it  is  con- 
nected with  these  employments,  are  directly  afieoted  by  the  geological 
causes  in  which  their  various  occupations  originate." 

From  this  we  leam  that  even  a  general  knowledge  of  the  geolc^y  of  a 
country  would  enable  the  commissariat  officer  to  judge  whether  it  is  likely  to 
lie  fertile  or  barren,  and  would  point  out  to  him  where  to  look  for  corn,  and 
where  for  forage,  where  for  manufactures,  and  where  for  beasts  of  burden. 

To  the  military  engineer  a  knowledge  of  geology  is  invaluable,  as  has 
Indeed  been  long  recognised.  In  choosing  building-stone,  especially  in 
countries  not  well  known,  he  should  examine  those  exposed  in  sections, 
ascertiuning  whether  the  sections  have  been  caused  by  recent  landslips,  or 
if  they  have  been  in  existence  for  ^es.  He  must  then  examme  how  the 
stone  has  weathered,  observing  Gainfully  if  the  changes  have  been  caused 
by  the  chemical  or  the  mechanical  action  of  the  atmosphere ;  that  is,  he 
should  observe  whether  any  of  its  component  parts  have  united  chemically 
with  those  of  the  air,  or  the  substances  contained  in  it,  or  whether  it  has 
been  worn,  and  the  edges  rounded  off,  by  the  friction  of  water,  or  by  the 
expansion  of  ice  formed  in  the  interstices  of  the  stone.  Care  should  be 
taken  to  note  the  structure  of  the  stone,  ascertaining  if  it  is  homogeneous, 
like  compact  limestone,  or  if  it  is  composed  of  substances  which,  when 
exposed  to  the  same  causes  of  decomposition,  resist  them  unequally:  such 
as  granite  and  conglomerate.  Many  stones  are  soft  and  easily  worked 
when  first  taken  from  the  quarry,  and  afterwards,  on  exposure  to  the  air, 
become  hard,  owing  to  the  evaporation  of  what  is  called  the  quarry-water 
contained  in  them.  Some  of  these  readily  absorb  moisture  again,  while 
others  do  not:  hence  the  latter  should  be  preferred.  Some  sandstones  are 
always  damp,  owing  to  the  deliquescent  salts  contained  in  them;  this  can 
generally  be  cured  by  washing  them  with  sulphuric  acid,  which  decom- 
poses the  salts. 

For  building  breakwaters  the  specific  gravity  of  the  stone  is  an  im- 
portant consideration;  as  the  greater  the  weight  the  greater  is  the  re- 
nstauce  offered  to  removal.  lu  constructing  piers,  bridges,  &o.  materials 
which  are  good  for  ona  part,  may  not  be  so  for  another :  for  instance,  a 
porons  sandstone,  which  may  be  advantageously  employed  if  always  kept 
under  water,  is  liable  to  decomposition  when  exposed  to  the  atmosphere, 
particularly  in  those  situations  that  are  kept  alternately  wet  and  dry  by 
the  rise  and  fall  of  the  tide.  Much  information  on  this  head  can  be  ob- 
tuned  by  studying  the  condition  of  rocks  on  the  banks  of  rivers,  and  on 
the  sea-rfiore.* 
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Having  settled  which  Btone  to  employ,  a.knDwkdge  of  its  dip  will  enable 
the  en^neer  to  trace  it  to  other  ptnnts,  and  thus  op«tL  qiurriei  in  places 
where,  but  for  the  help  of  Geology,  he  would  nerer  have  thought  rf 


A  knowledge  of  Geolt^y  will  also  aiBist  him  in  finding  limestone  for 
cement,  wnd  for  mortar,  slates  for  roofing,  &c.  A  case  that  oocorred  a 
few  yean  ago  at  Portsmouth  illustrates  this.  Cement  was  wanted  in  the 
flonstruction  of  the  new  forts.  This  cement  was  made  from  nodulefl  oi 
calcareous  clay  called  septaria,  wliich  oome  originally  out  of  the  London 
day;  but  at  Harwich,  from  whence  the  prinoipal  supply  la  obtained,  diey 
have  been  washed  out  of  the  clay  and  ore  dredged  up  in  lai^  quantities 
from  the  sea.  Now  the  forts  at  Portsmouth  arc  built  on  the  same  London 
clay  in  whrch  these  septaria  are  found ;  but,  in  ignoranoe  of  IheiT  nature, 
they  were  actually  broken  up  to  mend  the  roads,  while  othen  wore  brooght 
by  rail  to  make  cement. 

Geology  will  also  help  the  engineer  to  judge  if  the  rook  on  whioh  he 
means  to  build  will  affo^  him  a  secure  foundation.  During  the  conatno- 
tion  of  Fort  £lBon  at  Portsmonth  part  of  the  escarp  wall  subsided,  and 
ahpped  forwards ;  the  clay  being  squeezed  up  in  front  of  it,  as  is  shown  in 
the  diagram  (fig.  3).  This  was  owing  to  its  having  been  built  upon  the 
London  clay.  The  treacherous  nature  of  this  clay,  and  its  great  tendoKy 
to  slip,  and  be  squeezed  out  when  any  weight  is  put  upon  it,  is  well  known 
to  geologists,  and,  I  may  add,  to  railway  directors  and  engineers,  the  cut- 
tangs  in  it  being  always  a  source  of  trouble  and  expense.  When  the 
South  Eastern  Railway  vz&s  first  made,  the  slips  iu  the  cuttings  through 
this  formation  were  so  great  as  occasionally  to  stop  up  the  line;  and  even 
now  the  vibration  produced  by  the  passage  of  trains  often  causes  slides  to 
take  place,  or  loosens  portions  in  such  a  way  that  the  next  shower  brii^ 
them  donn.  K  then  the  weight  alone  of  the  fort,  and  that  even  before  it 
was  finished,  was  sufficient  to  make  the  foundations  give  way,  what  might 
we  expect  to  have  happened  after  a  day's  heavy  firing  from  it,  and  after  a 
battering  from  the  enemy's  guns?  Precautions  have  now  been  takfo 
against  these  accidents';  but,  if  the  knowledge  of  geologist*  on  the  aatgeet 
had  been  used,  &e  expense  of  pulling  down  the  sunken  portion  of  tlie  wall, 
and  repairing  it,  would  have  been  saved. 

In  oonstmcting  canals  a  knowledge  of  the  geological  structure  of  the 
country  will  oflen  bo  a  guide  to  the  engineer  as  to  the  proper  position  of 
the  summit  levels,  where  he  need  not  feu  the  want  of  water;  and  bow  to 
avoid  porous  strata,  which  would  oblige  him  to  go  to  the  expense  of  ran' 
dering  the  canal-bed  water-tight.  It  must  be  remembered  that  a  knowledge 
of  the  rocks  on  die  surface  will  not  always  g^ve  a  knowledge  of  those  that 
may  be  cat  into  along  the  line  of  a  canal.  A  thin  stratum  of  clay  may 
exist  on  the  surface,  aud  rest  upon  a  porous  sandstcme;  and,  in  flowing 
the  levels,  the  former  may  be  cnt  through,  and  the  canal-bed  be  based  npon 
the  sand. 

In  maiking  roads  the  engineer  will  also  find  a  knowledge  of.  Geology  (rf 

■  di7  ^.  The  Bait  in  cijelallizing  will  prettj  oecnratalj  reprtseDt  the  foree  of  water  in 
freeang,  and  will  chip  off  portlani  of  the  ■tone.  These  (ra^eats  being  oolleoted  and 
weighed  will  repTMent  munericall;  the  rcairitiig  powen  of  tbe  Otmea,  the  nnsllert  of 
eouna  being  the  beet. 
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great  use  in  showing  him  where  to  oarr^  them  so  as  to  avcad  a  soft  clavey 
bottom,  which  ia  always  difficult  to  drain  and  render  firm;  where  to  find 
a  hard  and  porons  rook,  easily  kept  in  good  order;  how  to  avoid,  or  take 
precautiona  against,  the  springs  that  so  often  occur  in  the  stratified  rocks ; 
and  how  to  prevent  slips  taking  place  in  his  cnttings. 

For  example;  Suppose  that  A  B  (fig.  4)  is  a  section  of  a  valley,  along 
either  side  of  which  it  is  required  to  carry  a  road,  and  let  the  oroea  lines 
represent  the  dip  of  the  strata  that  form  it.  Now  to  the  non-geolc^cal 
engineer  one  side  might  appear  equally  as  good  as  the  other,  but  the 
geologist  would  at  once  see,  that,  if  the  road  is  made  at  A,  it  would  moat 
likely  be  wet,  because  the  water  would  run  down  through  the  divisions 
between  the  strata  ;  Ihat  slips  would  take  plaoe  if  the  dip  is  greater  than 
the  angle  of  repose;  and  that  the  cutting  would  require  a  slope  at  least 
equal  to  the  dip:  but,  if  the  road  is  made  at  B,  it  would  be  dry,  there 
would  be  no  fear  of  slips,  and  the  cutting  might  be  made  nearly  perpen- 
dicular. If,  instead  of  a  valley,  the  road  had  to  be  carried  along  either 
side  of  a  hill  with  the  same  dip  (fig.  5),  the  case  would  be  exactly  the 
reverse,  and  the  road  should  be  made  at  A  instead  of  B. 

In  1843  &e  Leeds  and  Thirsk  Railway  Company  projected  a  tunnel 
through  the  Bramhope  Hills,  from  which  issue  the  spnogs  and  streams 
that  partly  supply  die  Eccnp  Reservoir  belonging  to  the  Leeds  Water- 
works Company.  In  1645  Mr.  Curley,  a  civil  engineer  and  also  a 
geologist,  was  instructed  by  the  Water  Company  to  m^e  a  model  of  the 
district,  for  the  purpose  of  illustrating  the  geological  and  engineering 
evidence  required  in  opposing  the  railway  bUl  befcav  the  Committees  of 
both  Houses  of  Parhament,  and  by  which  they  succeeded  in  getting  a 
clause  introduced  for  compensating  the  Water  Company  for  any  loss  of 
water  they  should  eustaio  through  the  railway  works.  This  diagram 
(fig.  6)  will  explain  the  facts  of  the  case.  The  strata  are  part  of  the 
millstone-grit  formation,  A  is  a  porous  bed,  and  B  is  impervious  to  water. 
The  rain,  therefore,  falling  on  the  hills  passes  through  imtil  it  reaches  B, 
along  the  top  of  which  it  flows,  and  issues  at  the  outorop  in  springs 
which  supply  the  reservoir.  The  porous  bed  being  out  through  hy  the 
railway  works,  as  is  shown  in  the  diagram,  the  water  was  intercepted  and 
carried  into  the  tunnel,  drying  up  the  springs,  as  had  been  predicted  by 
Mr.  Curley.  The  pumping  of  the  water  alone  out  of  the  tunnel  during 
its  oonstmction  cost  the  contractor  nearly  as  much  as  aO  the  Other  works 
.  connected  with  it  put  together.  Thus  the  Water  Company,  by  employing 
the  aid  of  geology,  was  saved  from  a  severe  loss,  whilst  both  the  con- 
tractor for  the  tunnel  and  the  Railway  Company,  by  ignoring  that  aid, 
incurred  heavy  expenses. 

The  inclinations  at  which  cuttings  and  embankments  can  be  safely 
made  entirely  depend  upon  the  nature  of  the  soil;  days  generally 
requiring  a  slope  of  about  1  in  3,  chalk  marl  I  in  1,  and  sandstone  or 
limestone  4  in  1.  If  strata  of  sandstone  alternate  with  clays  or  marls, 
the  inclination  at  which  the  slopes  will  stand,  depends  upon  the  dip.  If 
the  road  runs  along  the  line  of  strike  *  large  masses  of  stone  will  beconTe  - 

*  Thelinsotrtrike  is  a  linadnwn  >t  right  mnglnto  the  dipaf  ■itntnin,  and  ii  the 
UiM  aloDg  t^ieb  it  would  mom  to  fbt  nubiM  oo  level  ground.  Ibn,  If  >  bed  dips 
north  its  gtnk«  ii  eut  ud  wai. 
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detached  sad  slip  down  over  the  smooth  sux&ce  of  the  clay,  even  when 
the  slopes  are  as  much  as  1  in  4  ;  but  if  the  road  runs  at  light  angles  to 
the  strike  the  slopes  may  be  made  1  in  1-5.  If  the  strata  are  horizontal, 
and  the  beds  of  mart  are  faced  with  stone,  the  slopes  will  stand  at  4  in  1. 
In  all  cases  where  beds  of  sand  or  gravel  are  intermixed  with  clay  drains 
should  be  oat  along  the  top,  and  even  in  the  udes  of  the  cuttings,  for  if 
this  precantion  be  not  taken  water  will  find  its  way  into  the  gravel,  and 
will  by  its  pressure  force  the  body  of  clay  down  before  it,  and  slips  will 
take  pUce.  All  this  evidently  applies  to  the  slopes  of  the  ditches  in 
field-works  as  much  as  to  cutdngs  for  roads. 

On  investing  a  fortress,  a  knowledge  of  Geology  may  often  show  the 
^igineer  where  to  find  ground  fiivouiabie  foi  mating  trenches,  and 
enable  him  to  judge  if  it  is  likely  to  continue  the  same  as  far  as  the 
glacis;  and  I  need  hardly  aay  how  useful  it  might  be  in  mining,  althoogh 
a  military  mine  is  never  sunk  very  deep. 

In  blasting  rocks  much  labour  is  saved  by  taking  advantage  of  the 
joints  and  other  divisions  of  the  strata.  To  do  tUs  may  seem  very 
simple,  and  hardly  to  require  much  acquaintance  with  Geology,  but  it 
often  takes  an  experienced  geologbt  to  distinguish  between  joints,  cleavage, 
and  planes  of  stratification.* 

But  it  is  perhaps,  after  all,  to  the  staff-ofSccr  making  a  reconnussance 
that  Geology  afibrds  the  greatest  assistance,  not  only  in  sketching  the 
country,  but  in  supplying  him  with  an  immense  amount  of  information 
about  the  position  of  vill^^,  the  supply  of  water,  the  character  of  roads, 
rivers,  marshes,  fords,  &o. 

With  regaid  to  surreyii^,  its  chief  value  is  in  a  mountainous  country. 
Mountains  are  generally  found  in  groups  intersected  by  valleys  in  every 
direction.  These  groups  are  ofleu  arranged  in  a  series  of  parallel 
chains,  the  highest  and  most  nigged  of  which  occupy  the  centre;  tiie 
lateral  ones  are  constantly  of  less  elevation  and  less  bold  in  proportion  to 
their  distance  from  the  central  mass,  until  at  last  those  most  remote  sink 
down  into  gentle  undulations.  To  understand  mountains  properly  we 
must  consider  the  fonfiation  of  valleys.  Valleys,  geologically  speaking, 
may  be  classed  under  two  heads,  viz.,  valleys  of  elevation,  and  valleys  of 
denudation.  Yalleys  of  elevation  are  formed  either  by  the  upheaval  of 
the  strata  on  each  side  of  them,  or  by  the  sinking  of  the  ground, 
leaving  the  adjacent  rocks  unmoved,  or,  as  is  most  commonly  the  case, 
by  lateral  pressure,  the  strata  in  all  cases  being  bent  into  a  trough- 
shaped  form.  Yalleys  of  this  kind  are  broad,  and  at  some  distance  from 
one  another,  foTmiog  a  series  of  parallel  ridges  and  furrows,  the  furrows 
being  synclinal  and  the  ridges  anticlinal  axes.  Valleys  of  denudation  are 
formed  by  the  erosive  power  of  running  water.  They  are  by  far  the 
most  common,  and  their  form  is  infinitely  varied.  This  depends,  however, 
on  the  hardness  and  direction  of  the  strata.  The  main  valleys  generally 
run  either  in  the  direction  of,  or  at  right  angles  to,  the  strike,  and  the 

t  A  plane  of  stratificBtion  is  the  line  of  diiisiDn  between  two  duliact  atnta  tlut  mra 
psrallel  te  one  aaother.  Joints  are  flsaurea  in  roakt  prodaeed  b;  elirinking,  iic.,  and 
an  often  at  ri^t  uiglea  to  the  plan«  of  ■tistiflcBUon.  The  term  cleavage  ia  applied 
to  thoae  diviuanal  planea  which  render  a  rook  (laejle,  but  whloh  gcnenllf  are  not  panll*! 
to  the  planea  of  atisttflcatlon.     Common  elite  ia  a  good  example  of  this  itnictDi*. 
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snutUer  ones  downwards  towards  the  rivera  and  streams  that  drain  the 
country,  tbrming  natural  ramps  from  the  lower  leTela  to  the  higher. 

Denudation  has  also  always  had  some  effect  la  modifying  the  shape  of 
all  valleys  ;  partly  by  the  action  of  the  aea  as  they  rose  from  the  water, 
and  partly  by  the  action  of  ice,  frost,  and  rain,  after  they  had  risen  ;  for, 
howerver  small  may  seem  the  power  in  r^n-drops  to  wear  away  rocks  as 
they  trickle  down  the  aide  of  a  hill,  the  efiects  that  they  have  produced, 
by  their  continuous  action  through  the  untold  ages  of  geological  time,  is 
so  enormouB  as  to  impress  the  mind  of  the  observer  equally  with  the 
more  magnificent  phenomena  of  the  volcano  and  the  earthquake. 

I  know  that  it  is  quite  possible  for  the  professional  surveyor  to  map  all 
these  things  quite  correctly  without  understanding  anything  about  them, 
but  to  the  military  officer,  whose  great  object  is  to  combine  correctness  With 
rapidity,  a  clear  idea  of  the  Geology  of  the  country  that  he  is  surveying 
is  of  immense  assistance.  Even  in  a  district  that  is  not  mountainous,  a 
knowledge  of  the  thickness,  inclination,  composition,  and  order  of  ijie 
strata  will  greatly  help  him  in  obtaining  the  correct  form  of  ground,  and 
the  proper  position  of  the  line  of  watershed ;  and  will  even  sometimes 
enable  him  to  detect  errors  in  the  plan  of  a  country  which  he  has  never 
seen.  But  it  is  chiefly  the  constant  habit  of  examining  the  surface  of  the 
land,  and  noticing  the  shapes  of  hills  and  valleys,  that  gives  to  the  geologist 
an  eye  quick  to  take  in  the  form  of  ground,  and  to  distinguish  between 
the  principal  and  the  minor  features. 

The  position  of  houses  and  villages  depends  a  great  deal  on  the  physical 
conditions  of  the  country.  For  example,  suppose  a  district  to  be  com- 
posed of  a  stratum  of  sand  between  two  beds  of  clay,  the  lower  clay  would 
be  sure  to  be  wet  and  marshy,  for  it  would  be  overflowed  by  the  drainage 
of  the  overlying  sand,  consequently  but  few  houses  and  villages  would  be 
built  upon  it.  There  is  a  line  of  villages  all  along  the  base  of  the  chalk 
escarpment  north-west  of  London,  the  sites  of  which  are  determined  by 
the  springs. 

With  respect  to  roads,  the  reconnoitring  ofllcer  has  to  observe  of  what 
they  are  made,  and  whether  they  are  likely  to  become  impassable  in  bad 
weather.  In  this  Cieology  can  assist  him.  When  carried  over  sand,  or  a 
porous  limestooe,  and  made  with  good  material,  they  are  generally  good 
in  all  weathers  ;  but,  if  made  on  clay  or  other  impervious  rock  and  not 
well  drained,'  they  are  sure  to  be  cut  up  during  rain.  If  the  road  is  on 
the  side  of  a  hill,  the  dip  and  composition  of  the  strata  should  be  noticed 
to  see  if  it  is  liable  to  slips,  as  is  often  the  case  wheu  it  rests  on  a  sand 
or  clay. 

He  has  also  to  find  out  what  are  tlie  best  materials  for  repairing  the 
roads  and  where  they  can  be  got.  In  choosing  these  he  must  recoUect 
that  they  will  be  exposed  to  a  crushing  action  as  well  as  to  friction  among 
themselves,  and  that  therefore  tough  as  well  as  hard  substances  are 
required.  By  toughness  I  mean  the  resistance  that  a  body  oSers  to  be 
broken  or  torn,  in  opposition  to  brittle.  Bocks  difier  very  much  in  these 
qualities  ;  gypsum,  for  instance,  is  soft  but  tough,  flint  is  hard  but  easily 
broken,  while  some  are  both  tough  and  hard,  as  chert.  Jtocks  which  are 
composed  of  substances  of  unequal  degrees  of  toughness  are  greatly  in- 
ferior to  those  which  are  of  the  same  texture  throughout ;  thus  granites 
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generally  afford  a  material  inferior  to  many  trap  rooks.  Those  graoiles 
in  which  the  felspar  is  well  OTyatallised  are  the  worst  for  road  porpoaes, 
Bince  this  mineral  soon  orambles  tinder  pressure ;  while  the  granites  in 
which  hornblende  prevails  and  the  felspar  is  more  compact  are  the  best 
The  trappean  rocks  vaiy  considerably  in  valne  as  a  road-making  materhd ; 
even  the  same  qnarry  will  afford  stone  of  different  degrees  of  toughness. 
Biaia  and  limestone  make  smooth  roads,  bnt  wear  away  rapidly  when  wet; 
some  limestones,  however,  as  the  Bristol  limestone,  make  good  ones. 
Sandstone  is  much  too  weak  for  the  surface  of  a  road ;  it  will  never  make 
a  hard  one. 

The  materials  used  in  the  constroction  of  the  road  in  the  Crimea  from 
Balaclava  to  the  front,  were  whatever  happened  to  be  nearest.  These 
from  the  harbour  to  die  top  of  the  plateau  were  oolitic  limestones  and 
sandstones,  and  all  tbe  rest  of  the  way  soft  tertiary  rooks.  Now  the 
whole  of  these,  with  the  exception  of  a  hard  crystalline  limeatooe  in  the 
oolitic  aeries,  are  reiy  inferior  materials  for  roads,  and  when  there  is 
much  heavy  traffic,  as  was  the  case  in  the  Crimea,  are  sure  to  be  soon 
ground  down  into  mud.  But  the  beach  outside  the  harbour  of  Balaclava 
is  composed  of  compact  greenstone,  the  very  best  road-making  material 
known ;  so  much  so,  that  large  quantities  of  it  are  brought  &om  the 
Channel  Islands  for  the  streets  of  London  ;  and  if  a  geological  survey  of 
the  oountry  had  been  made  this  must  have  been  found,  and  a  good  militaiy 
road  would  in  all  probability  have  been  made  with  it. 

When  operating  in  a  mountainous  countiy  it  is  often  most  important 
to  know  whether  a  valley  in  the  vicinity  of  the  enemy  can  be  safely 
traversed  by  troops,  or  whether  it  would  be  dangerous  to  attempt  it  in 
consequence  of  not  being  able  to  take  possession  ^  the  heights  on  «tha 
side.  Whether  this  ia  possible  or  not  will  depend  upon  the  nature  and 
hardness  of  the  rockB,  and  on  their  power  of  resisting  decompositiott. 
Those  rocks  which  weather  easily  will  have  smooth  sloping  sides,  while 
those  that  do  not  will  be  bold  and  precipitous,  and  this  is  especially  Hk 
case  where  soft  rocks  are  interstratiSed  with  hard  ones.  No  definite  rules 
can  be  laid  down  for  guidance,  but  tbere  is  a  kind  of  instinct  that  seldom 
errs,  which  it  is  impossible  to  express  in  words,  but  which  is  founded  on  a 
close  aoqnaintaoce  with  mountains,  that  enables  the  geologist  to  judge  with 
tolerable  certainty  as  to  the  nature  of  a  valley,  and  whedier^its  summit  ia 
likely  to  be  inaccessible. 

Mountains  are  in  general  most  easily  ascended  from  the  side  towards 
which  the  strata  dig. 

In  looking  for  passes  from  one  valley  into  another,  dther  to  turn  the 
enemy's  position,  or  to  take  precant^ona  agunst  our  own  being  turned,  it 
should  be  remembered  that  most  of  them  are  made  by  excavations  in 
slate.  The  reason  of  this  is  obvious.  As  the  ridge  rose  from  the  sea  the 
soft  slate  would  yield  more  to  the  action  of  tbe  waves  than  Uie  hard  rocks 
on  eadi  side,  and  a  depression  in  tbe  ridge  would  be  the  consequence 
(fig.  7).  The  subsequent  action  of  frost  on  such  a  fissile  substance  as 
slate  would  cover  the  sides  with  d&ris  and  make  them  smootli.  If, 
therefore,  a  bed  of  slate  can  be  discovered,  it  should  be  followed  up  to  the 
top  of  the  ridge,  and  a  pass  will  most  likely  be  found. 

The  nature  of  trees  in  forests,  and  the  presence  or  absence  of  underwood 
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in  tbem,  depends  greatly  upon  the  soil  on  whiob.  they  grow.  ForeEts  on  a 
loose  sandy  soil  dtq  generally  composed  of  firs  and  larches,  with  little  or 
no  nnderwood)  and  afford  hardly  any  obetaolo  to  infantry,  while  strong 
.  clay  soils  grow  oats  and  other  treee,  and  support  a  thick  ma£s  of  briers 
and  small  bushes,  which  often  I'ender  them  impassable. 

The  knowledge  to  be  derived  from  geology  about  rivera  and  Ibtds  is 
very  ctmsiderable.  It  has  indeed  been  said  that  the  course  of  all  rivers  is 
changed  when  they  pass  from  one  geological  formation  to  another.  This 
is  perhaps  rather  too  sweeping  a  conclusion,  still  there  can  be  no  doubt 
but  that  a  change  in  the  formation  frequently  causes  a  change  both  in  the 
direction  and  charactfir  of  a  river,  and  that  sudden  deviations  iu  their 
courses  are  often  owing  to  dislocations  of  their  beds. 

The  direction  of  a  river  depends  of  course  upon  the  direction  of  the 
valley  through  which  it  flows.  In  a  country  where  the  principal  valleys 
are  valleys  of  elevation  the  pnnoipal  rivera  will  run  along  them  in  ^e 
direction  of  the  strike,  and  their  tributaries  will  flow  down  valleys  of  de- 
nudation in  the  direction  of  the  dip.  But  if  there  are  large  fissures  in  the 
strata  the  main  etreams  generaUy  flow  through  tfaem,  while  the  course  of 
their  tributaries  is  in  the  direction  of  the  strike. 

Those  rivers  whose  course  is  over  sandy  rooks  or  chalk  seldom  or  never 
overflow  their  banks,  and  when  they  do  so  they  subside  again  quickly; 
bat  those  that  flow  over  olays,  especially  if  their  stream  is  sluggish,  are 
,  very  subject  to  floods,  and,  as  the  water  is  not  able  to  sink,  these  floods 
often  last  for  a  considerable  time.  Sometimes  a  river  may  flow  over  a 
sandstone  apparently  sufficiently  porous  to  pmvent  its  flooding,  and  yet 
these  appearances  may  be  deceptive,  the  stratum  of  sandstone  may  be 
thin  and  underlaid  by  a  olay,  in  which  case  the  effect  would  be  the  same 
as  if  the  river  ran  over  the  clay  itself. 

In  the  temperate  zones,  floods  are  caused  by  heavy  rains,  or  the  melting 
of  snow,  especially  upon  mountain  ranges,  and  these  floods  are  as  variable 
in  their  recurrence  and  extent  as  the  climate  which  produces  them.  In 
the  torrid  zone,  on  the  contrary,  the  inundations  occur  with  great  regu- 
larity, for  they  are  due  to  the  periodical  leias,  which,  in  tropical  countries, 
follow  the  change  of  the  monsoon  aflier  the  vernal  equinox,  and  are  thus 
dependent  on  the  declination  of  the  sun.  For  this  reason  the  periodical 
floods  of  rivers  in  the  southern  hemisphere  Happen  at  opposite  times  to 
those  in  thb  northern.  According  to  Humboldt  the  flood  of  the  Orinoco 
is  at  its  greatest  height  in  August,  while  that  of  the  Amazon,  which  is 
south  of  the  equator,  is  in  March. 

Bivers  that  are  flooded  by  the  melting  of  the  snow  arc  most  practicable 
in  the  spring  and  autumn.  Those  which  flow  from  large  lakes  seldom 
overflow.  The  6t.  Lawrence,  for  instance,  which  drains  a  basin  of 
297,000  square  geographical  miles,  maintains  an  almost  perfectly  equable 
flow  in  air  seasons.  The  floods  of  the  Lower  Rhone  arise  from  heavy 
nuns  falling  in  the  valleys  of  the  CSte  d'Or  and  Jura  mountains,  yiidch 
fbrm  the  basin  of  the  Sa6ne. 

The  approach  of  a  flood  may  often  be  known  by  the  discoloration  of 
the  water,  caused  by  the  increased  velocity  of  the  current  stirring  up  the 
bottom,  and  by  the  rain  washing  a  greater  supply  of  sediment  into  the 
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Daring  the  war  in  Spain  &  French  offioer  was  ordered  to  pass  with 
Ms  troops  to  the  oppoeite  aide  of  the  Cinca,  a  tributary  of  the  Kbro. 
Not  knowing  that  this  river  is  subject  to  be  suddenly  swollen  by  die 
msltmg  of  &£  snow  on  the  Pyrenees,  he  sent  his  advanced  gnard,  cm- 
sisting  of  five  companies,  across  the  rivet  at  nighti  intending  to  paas  vritii 
his  main  body  the  next  morning;  but  daring  the  night  the  river  liad 
risen  so  much  as  to  be  impassable,  and  he  had  the  mortification  of  seeing 
his  advanced  guard  Idlled  to  a  man  by  the  guerillas  vrithout  being  able  to 
render  them  ^e  least  aasistanoe. 

The  power  of  rivers  to  move  sand  and  gravel  is  often  an  important 
oonBideration  in  conaixacting  military  bridges.  Detritus  is  bron^t  down 
by  rivers  in  two  ways,  first  when  small  particles  are  mechanically  bus- 
pended  in  the  stream,  and  secondly  by  the  fiiction  of  the  water  against 
^e  bottom  rolling  and  pushing  small  pebbles  and  sand  before  it;  but  the 
first  of  these  ia  of  little  importance,  as  far  as  military  bridges  are  con- 
cerned, for  they  are  generally  only  of  a  temporary  character. 

The  velocity  of  a  river  is  greater  in  the  centre  than  at  &e  sides,  aad 
greater  on  the  surface  than  at  the  bottom,  the  water  in  these  parts  bong 
kept  back  by  friction,  and  the  more  the  river  winds  the  greater  is  this 
retardation.  The  mean  velocity  of  a  river  ia  about  fi>ax-fifiih8  of  the 
velocity  of  the  surface. 

A  velocity  at  the  bottom  of  three  inches  per  second  has  been  ascertained 
to  be  sufficient  to  tear  up  fine  clay;  six  inches  per  aeccotd  fine  sand; 
twelve  inches  per  second  gravel  the  size  of  beans;  and  three  feet  per 
second  stones  the  size  of  an  egg.  But  this  power  of  moving  stones  is 
greatly  increased  ia  countries  where,  during  some  part  of  the  year,  the 
cold  is  sufficiently  intense  to  cause  what  is  called  ground  ice  to  be  f<Hined. 
This  is  ice,  which,  for  some  unesplained  reason,  forms  at  the  bottom  of  a 
stream,  and  by  freezing  round  the  stones  tends  to  buoy  tliein  up,  and 
allows  them  to  be  rolled  along  the  bottom.  Floods  also,  by  increasing  the 
velodty  of  the  current,  increase  the  pushing  power  of  a  river.  The 
reconnoitring  officer  may  estimate  the  power  of  a  river  to  move  detritus 
along  its  course  by  examining  the  pebbles  and  sand  in  its  bed,  distinguish- 
ing tiiose  that  belong  to  the  rock  over  which  the  rivei  is  fiovring  frtan 
those  that  have  come  from  a  distance,  for,  with  very  few  exceptioos,  tliey 
must  all  have  been  brought  down  by  the  stream. 

When  a  river  falls  into  the  sea  its  velocity  is  checked,  and  it  conse- 
quently deposits  a  large  part  of  the  sediment  which  it  had  brought  down: 
this,  together  with  the  sand  and  gravel  that  is  pushed  back  into  the  mouth 
of  the  river  by  the  flood  tides,  and  heaped  up  there,  forms  what  is  called 
a  bar  across  it.  Most  rivers  have  them,  but  their  situation  depends  on  a 
variety  of  local  circumstances,  which  must  be  taken  into  account  for  each 
one  separately. 

A  rapid  river  ia  generally  able  to  keep  its  channel  open;  but,  when  it 
changes  from  rapid  to  slow,  the  detritus  it  contains  in  suspension  is 
deposited,  ajxi  it  gradually  fills  up  its  bed;  the  pushing  power  is  also 
reduced  with  the  reduced  velocity,  and  fords  are  formed.  Thus  most 
mountain  streams  have  fords  where  they  debouch  into  the  phunsi  and  a 
small  river  is  often  fordable  at  its  confluence  with  another. 

When  any  circumstance,  such  as  a  bridge,  or  a  sudden  bend  in  the 
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river,  checks  the  velocity  of  the  carreiit,  and  hinders  the  movement  of  the 
gravel  downwards,  it  tends  to  make  a  ford.  For  this  reason  in  a  winding 
xiver,  fords  are  often  found  in  the  direction  of  the  diagonal,  joining  two 
contignoa8.8pita(fig.,8).  Sir  H.  Dooglas  mentioas  that  the  Spanish  army, 
with  which  he  served,  fcoded  the  Esla,  in  the  campaign  of  1812,  without 
loss  or  difficulty,  by  taking  advantage  of  thia  circumstance ;  and  in  the 
same  manner  he  forded  the  Duero  near  Zamora,  and  several  other  for-  ' 
inidable  rivers. 

A  hard  reef  of  rock  will  also  often  make  a  shallow  across  a  river,  there 
being  deep  water  over  the  soiler  rocks;  and  in  general  fords  are  most  likely 
to  be  found  where  the  bed  of  the  river  is  widest.  As  the  sections  of  rivers 
at  all  siattositlea  are  irregular,  they  are  not  so  likely  to  be  fordabls  there 
as  at  the  straight  parts;  and  the  bottom  at  curved  parts  is  never  firm 
throughout.  * 

The  nature  of  the  rocks  in  the  country  through  which  the  river  flows, 
as  well  as  the  velocity  and  direction  of  the  river,  also  influence  the  cha- 
racter of  foida.  In  sandy  countries,  and  where  alluvial  depoaita  are  fre- 
quent, t^ey  may  often  be  found  suitable  for  infantry,  but,  on  account  of 
ttie  yielding  nature  of  the  bottom,  impracticable  for  cavalry  or  artillery. 

Some  rivers  have  permaoent  fords,  others  shifting  ones,  owing  to  tJieir 
having  a  variable  strength  of  current,  which  often  cuts  through  a  ford 
which  had  been  previously  formed.  For  this  reanon  a  river  subject  to 
floods  is  liable  to  have  its  fords  destroyed,  with  the  exception  of  those 
formed  by  harder  reels  of  rock.  Sometimes  however  a  flood  may  make  a 
muddy  ford  passable,  by  covering  it  with  gravel;  or  a  decrease  of  velocity 
in  the  current  may  occasion  a  deposit  of  mud  in  a  place  that  was  before 
clean.  The  sudden  destruction  of  fords  is  sometimes  attended  with  very 
serious  ooosequences :  thus,  on  the  31st  of  August,  1813,  Sonlt  sent  tiiree 
divisions  across  the  Bidassoa  to  raise  the  sie^  of  St.  Sebastian:  a  three 
hoars'  rain  destroyed  the  fords  by  which  the  troops  had  passed,  and  they, 
having  failed  in  tiieir  object,  were  obliged  to  fight  their  way  back  over 
the  bndge  at  Bera. 

In  making  a  bridge  the  banks  of  the  river  should  be  firm,  and  not  sub- 
ject tolaod-sUps  ;  whether  this  is  the  case  can  generally  be  ascertained 
by  examining  their  shape,  composition,  and  structure. 

The  direction  of  a  coast  line  often  depends  upon  the  direction,  dip,  and 
hardness  of  the  strata.  When  they  dip  seaward,  the  abrading  power  of 
the  waves  on  tiiem  is  very  small ;  but,  when  their  edges  are  exposed,  the 
loss  is  often  great.  Suppose  that  the  diagram  (fig.  9)  represents  a  line  of 
coast  exposed  to  the  ntu^h  and  west,  and  that  the  beds  dip  45°  north ; 
then  the  resistii^  power  to  the  waves  will  be  great  on  the  north  coast,  and 
will  be  the  same  abng  the  whole  line;  this  coast  will  therefore  be  nearly 
straight.  But  on  the  west  side,  where  the  edges  of  the  strata  are  exposed, 
the  waste  will  be  greater;  and,  as  they  are  certain  to  be  of  different 
degrees  of  hardness,  many  indentations  will  be  formed.  The  recon- 
noitring officer  would  therefore  look  in  this  direction  for  harbours. 

The  uses  of  CJeology  to  a  staff-officer  are  so  numerous,  but  so  difficult  to 
describe,  that  I  think  the  best  way  will  be  to  give  you  an  example  or 
two,  to  illustrate  the  way  in  which  it  can  be  employed.  Suppose  then 
that  the  route  of  an  army  lay  up  the  valley  of  the  Severn,  between  the 
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HalTern  Knd  Cotleswdd  hills.  The  structOTe  of  this  valley  is  Bbown  in 
the  diagram  (6g,  10).  The  getdogist,  tm  fiading  titai  the  hUls  on  the  Idl 
were  formed  of  highlT-iocUned  %lurian  HchiBte,  could  confidently  predict 
that  the  country  on  that  side  vraa  mountainous  and,  difficult ;  but  seeing 
that  the  etratu  below  him  were  horizontal,  and  that  the  same,  strnctnre 
extended  to  the  hills  on  his  riglit,  he  woidd  know  that  beyond  dieir  creet 
large  table-lands  existed  without  ever  haring  seen  them. 

To  take  another  case.  Suppose  the  eouth-eagt  of  England  to  be  a  half- 
civilised  country,  without  any  good  roads— as  many  countries  are  is 
which  British  troops  hare  to  operate— and  snppose  an  ^teditionary  force 
to  land  at  Bomney,  a  geologist  would  see  at  onoe  that  it  would  be  next  to 
impossible  to  more  an  army  over  the  days  of  the  Weald;  but,  on  ascer- 
taining that  the  hills  on  lus  right  were  chalk,  he  would  know  that  he 
would  there  find  a  country  that  troops  could  not'  only  move  over,  bat 
e  on,  and  would  feel  certain  that  this  must  c     ' 


Agaiu,  how  much  has  been  said  lately  about  using  the  chalk  eaoarp- 
ment  that  surrounds  London  on  three  sides,  and  mioh  has  but  few 
op^uDgs  through  it,  as  a  line  of  defence  for  the  capital. 

These  are  some  of  the  many  benefits  to  be  derived  by  military  men 
from  a  knowledge  of  Geology ;  many  others  might  be  mentioned,  such  as 
the  thickness  and  dip  of  the  strata  being  often  a  valuable  aid  in  judging 
heights  and  distances,  or  in  showing  which  of  two  places  has  the  com- 
mand; but,  in  fact,  so  varied  and  so  universal  are  its  uses  that  it  would 
be  impossible  to  enumerate  tliem  all.  It  h;is  been  well  said  that  "  the 
acquisition  of  a  new  truth  is  equivalent  to  a  new  sense,  enabling  us  now 
to  perodve  and  recognise  innumerable  phenomena,  which  remain  invisible 
or  concealed  to  others;"  and  this  new  sense  of  Geology  is  oondnoally 
pointing  out  to  its  possessor  various  facts,  all  more  or  leSS  connected  wiu 
a  knowledge  of  the  country  that  he  is  ic,  and  therefore  all  more  or  less 
useM  to  him  as  a  soldier. 

Leaving  now  the  practical  applications  of  Geology  to  miUtary  aoienee, 
I  hope  I  may  be  allowed  to  say  a  few  words  about  its  indirect  bearings. 
"  As  tennis,"  says  Lord  Bacon,  in  his  Advancement  of  Learning,  "  is  a 
game  of  no  use  in  itself,  but  of  great  use  in  respect  it  maketb  a  quick  eye, 
and  a  body  ready  to  put  itself  into  alt  postures;  so  in  the  mathematics, 
that  use  which  is  collateral  and  intervenient  is  no  lees  worthy  than  that 
which  is  principal  and  intended;"  and  the  same  may  be  truly  said  of 
Geology.  The  mental  discipline  that  a  student  receives  from  a  study  of 
the  physical  sciences,  the  love  they  excite  of  knowledge  fur  its  own  sake, 
and  the  exercise  they  give  his  mind  in  grouping  together  &cte  of  very 
dlSbrent  aspects,  are  of  the  utmost  importance  to  all;  while  the  babit  of 
observing  closely,  the  necessity  of  his  observations  being  accnrate,  and  the 
power  of  drawing  conclusions  proportional  only  to  the  evidence,  are 
fkcnlties  that  cannot  be  cultivated  too  highly  by  c&oers. 

As  an  employment  for  leisure  time  Geology  yields  to  none  of  the  scienoea, 
either  in  mental  or  bodily  exercise.    A  practical  knowledge  of  it  can 

*  Since  J  r*ad  tliU  lecture,  I  hara  been  tolil  llut  one  0/  tiie  quesliam  »t  an  exuuin*- 
tioa  in  the  Ecole  PoljMchnique,  about  two  jcara  ago,  wu,  "  What  difficaltiea,  geographi- 
cal and  geological,  are  preseated  b;  the  cca»t  «r  Siuiei  and  Kent  to  a  niliUt;  landing?" 
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indeed  only  be  obtiuned  by  dint  of  hard  walking;  wliile,  on  the  other 
hand,  Sir  J.  Henchel  haa  pronounced  that  "  Geology,  in  the  magnitude 
and  sublimity  of  the  objects  of  which  it  treats,  undoubtedly  ranks  in  the 
scale  of  sciences  next  to  astronomy."  What  these  objects  are  is  elo- 
quently expressed  by  ProfeBSor  Sedgwick,  in  his  "  Disoourse  on  the  Studies 
M  the  University  of  Cambridge."  "  By  tlie  discoreries,"  he  says,  "  of  a 
new  science  (the  very  name  of  which  has  been  but  a  few  years  engrafted 
on  our  language)  we  learn  that  the  maniiestaljons  of  God's  power  on  the 
earth  have  not  been  limited  to  the  few  thousand  years  of  man's  existence, 
^e  geologist  tells  us,  by  the  clearest  interpretation  of  the  phenomena 
which  his  labours  have  brought  to  light,  that  our  globe  has  been  subject 
to  vast  physical  revolutions.  He  counts  his  time  not  by  celestial  cycles 
but  by  an  index  he  has  found  in  the  Bt>!id  framowoTk  of  the  globe  itself. 
He  sees  a  long  succession  of  monumenla,  tach  of  which  may  have  required 
a  thousand  ages  for  its  elaboration.  lie  arranges  them  in  chronological 
order,  observes  in  them  the  murks  of  skill  aud  wisdom,  and  finds  within 
them  the  tombs,  of  the  ancient  inhabitants  of  the  earth,  lie  finds  strange 
and  unlooked-for  clianges  in  the  forms  and  fashions  of  organic  life  during 
each  of  the  periods  he  thus  contemplates.  He  traces  these  changes  back- 
wards through  each  successive  era  till  he  reaches  a  lime  when  the  monu- 
ments lose  all  symmetry,  and  the  types  of  organic  life  aie  no  longer 
seen.  He  has  then  entered  on  the  dark  age  of  Nature's  history,  and  he 
closes  the  old  chapter  of  her  records."  Surely  no  study  could  be  more 
enticing  than  tliis ;  but  it  is  ns  much  to  the  immense  variety  of  subjectB 
connected  with  it  as  to  the. magnificence  of  its  objects,  that  Geology  owes 
its  great  charm.  It  is  in  fact  the  meeting  point  of  zoology,  botany, 
mineralogy,  chemistry,  and  physics,  each  of  which  can  be  taken  up  as 
a  separate  branch,  according  to  the  inclinatiou  and  opportunities  of  the 
student,  while  some  or  all  of  them  may  be  pursued  at  every  station  in 
the  world,  and  will  render  the  diJIest  quarters  pleasant  and  instructive. 

With  regard  to  collecting,  although  the  specimens  have  certainly  the 
disadvantage  of  great  weight,  yet  this  is  in  some  measure  counter- 
balanced by  their  imperishable  nature;  and  Physical  Geology,  the  branch 
which  is  most  useful  to  soldiers,  wants  no  collection  at  all,  but  requires 
only  a  hammer,  compass,  clinometer,  note-book,  and  strong  pair  of  tracts. 

As  Geelogy  is  the  most  useful  of  all  the  sciences  to  a  soldier,  so  is  a 
soldier's  profession  the  one  of  all  others  best  adapted  for  its  study.  He- 
mwning  in  one  place  sufficiently  long  to  get  well  acquainted  with  its 
structure,  and  then  moving  to  another  perhaps  far  distant,  and  in  a 
totally  different  formatiou,  be  has  opportunities  of  studying  Physical 
Geology  which  few  can  hope  to  possess,  while  at  the  same  time  he  has 
ample  leisure  for  reading  and  working  indoors ;  and  as  in  the  course  of 
his  life  he  visits  nearly  all  quarters  of  the  globe,  and  sometimes  goes  into 
unknown,  or  but  half-explored,  countries,  he  may  fairly  hope  to  do  good 
service  to  science,  as  well  as  have  an  inexhaustible  source  of  occupation 
and  enjoyment. 

The  study  of  Geology  is  greatly  aasisted  by  the  two  auxiliary  sciences  of 
Falteontology  and  Mineralo^,  which  bear  somewhat  the  same  relation  to 
it  that  algebra  and  calculus  do  to  mathematics ;  they  are  the  means  by 
which  many  of  its  problems  are  worked  out.    An  extensive  knowledge  of 
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both  IB  eBBeuUal  to  any  one  wbo  wishes  to  stady  the  subject  deeply,  btit 
for  all  practical  militaiy  parpoaes  a  slight  acquaintance  with  them  is  quite 
BDfficieat.  To  be  able  to  diatinguish  the  principal  minerab  of  which 
lochs  are  composed;  to  have  a  general  idea  of  the  difierent  fimng  of 
pritnaiy,  secondary,  and  tertiary  1^  on  the  earlh  (remembering  that  it  i> 
of  more  use  to  know  the  habite  and  mode  of  life  of  one  common  and  cha- 
racteristic form  than  to  know  the  names  only  of  fifty  rare  ones);  and  to 
have  an  eye  so  f^r  educated  as  to  be  able  to  recognise  similar  fossils 
when  found  in  different  rooks  is  all  that  is  required  of  the  mititary 
geologist;  for  it  ia  seldom  of  consequence  to  him  of  what  age  a  rock 
may  be,  or  to  what  formation  it  belongs,  he  only  wants  to  be  able  to 
trace  it  out  and  so  find  it  again  in  other  places. 

His  attention  should  therefore  be  principally  given  to  Physical  Geoli^y, 
the  arrangement  and  structure  of  rocks,  and  the  various  ways  in  which 
they  have  been  formed.  Let  him  remember,  that,  although  the  elements 
of  Geology  may  be  learnt  ia  the  lecture  room  or  from  booka,  it  is  in  the 
field  nlone,  among  the  mountains,  by  the  roadside  cutting,  or  the  sea-cliff, 
that  he  can  learn  to  make  any  use  of  them.  Let  him  take  hie  hammer 
and  his  note-book,  and  go  out  into  the  country,  and  examine  sections  with 
his  own  eyes.  Let  him  give  up  thinking  that  collecting  fossils  is  the  end 
and  aim  of  all  Geology;  but  let  him  endeavour  to  leam  the  dip,  composi- 
tion, and  thickness  of  the  strata,  and  the  general  structure  of  the  district 
around  him.  Let  him  look  for  signa  of  denudation  and  nketamorphic 
action,  for  iaulta  and  fissures.  Let  him  consider  how  and  when  the  hilia, 
valleys,  and  ploina  were  formed  ;  and,  above  all,  let  him  try  to  make  a 
geological  map  of  the  country  he  ia  in,  correctiag  it  afterwards  by  the 
best  one  that  he  can  procure.  It  is  by  atndies  like  these  that  be  will 
obtain  a  really  practical  and  useful  knowledge  of  Geolo^,  and  will  not 
be  in  danger  of  mbtaking  crosa-bedding  *  or  cleavage  for  t)lanea  of  strati- 
fication, and  allaviom  or  wash']-  for  rocks  m  mIu.  He  will  also  find  that 
he  has  acquired  a  new  power,  that  will  not  only  expand  his  mind  and 
heighten  lua  pleasure  for  scenery  of  every  description,  by  enabling  him  to 
trace  its  hiatory  in  its  team,  but  one  that  will  greatly  aid  him  in  nearly 
all  hia  military  duties. 

List  of  books  recommended—  . 

Sir  C.  hjttWa  Princfple*  of  Geologj.    Ninth  «iMod.    1SS3.    Ifnmj,  Londoo. 
"'-  ".   LyBU-i  Haniul  of  Elementary  Oeolog;,     FifWi  edition.     1866.      Mnlnj. 


London. 

J.  B.  JokM'a  Stndentli  Hanoal  of  Geology.  Second  EditiOD.  18(12.  A.  Md  C. 
B]iok,  Edlnbui^. 

J.  B.  Jukes'«  Popular  Phyueal  Oeology.     Reeve  and  Co.,  London.     1SG3. 

D.  T.  Ansted'i  Elementuj  Coarse  of  Geology,  Uinenlogy,  &o.  Second  editioB. 
London.    1860. 

J.  Phillipt'a  Treatiie  on  Geology.     Longman.    London.    1852, 

J.  Phillipa'i  Guide  (o  Geology.    Pourth  Edition.    Longman.    London, 

*  When  a  Uratum  i<  made  np  of  laminee  running  in  an  oblique  or  waving  direotlon. 
Aln  called  false  atratiflcatian, 
t  A  term  applied  lo  tlie  dotritui  of  a  rock  that  baa  been  waahed  by  lain  to  a  loirai 
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W.  STIELING  LACON,  Esq.,  ia  the  Chair. 


ON  THE  CAUSES  OF  SICKNESS  IN  THE  ENGLISH  WARS,  AND 
ON  THE  MEANS  OF  PREVENTION. 

By  E.  A.  Paeees,  M.D.,  F.R.S.,  ProfeBsor  of  Military  Hygiene  in  the 
Army  Medical  School. 

It  is  quite  a  truism  to  say  that  the  great  loasea  ia  war  are  Dot  owing  to 
shot  or  steel,  but,  like  many  other  tmisma,  it  is  more  often  repeated  than 
comprehended.  Even  to  the  mind  of  the  soldier,  the  strife  and  peril  of  the; 
battle-field  throw  into  shade  the  more  searet  yet  deadlier  foes  by  which 
oftentimes  campaigns  are  really  decided  and  victories  are  really  won. 
And  yet,  if  there  be  anything  a  soldier  ought  to  study  out  of  his  immediate- 
profession,  it  should  be  those  conditions  which,  in  so  many  wars,  have 
caused  such  lasses  by  disease,  that  plans  the  best  centered  have  been 
abandoned,  courage  the  most  heroic  has  been  baffled,  and  cKuses  the  most' 
sacred  have  been  lost. 

Our  own  army  does  not,  perhaps,  ofier  so  many  examples  of  these 
dieaEters  as  the  armies  of  other  states,  but  even  wi^  us  there  is  a  long 
and  sad  catalogue  of  unfortunate  and  unhappy  enterprises,  and  a  teniblB 
list  of  soldiers'  Irves  which  have  not  been  taken  on  the  battle-field.  Aa  it 
is  manifestly  a  matter  of  greater  interest  to  review  onr  own  history  than 
to  turn  to  the  larger  and  darker  experience  of  other  nations,  I  shall 
venture  to  attempt  the  enumeration  of  the  chief  caoses  which  have  led 
to  great  losses  by  disease  in  some  of  our  wars.  The  subject  is,  however, 
too  vast  to  be  treated  in  a  single  lecture,  and  all  I  can  venture  to  do  is  to 
give  a  rapid  summary,  and  to  illustrate  it  by  a  few  examples. 

As  far  as  diseases  are  concerned,  the  history  of  almost  all  our  wars 
presents  a  remarkable  sameness.  The  same  results  on  a  larger  or  smaller 
scale  repeat  themselves.  We  are  taught  with  what  a  terrible  precision 
the  same  causes  have  stamped  their  marks  on  successive  generations  of 
soldiers,  and  how  the  pitiable  history  of  one  campaign  might  almost  be 
Btereo^ped  for  nearly  all  the  rest.  Nor  are  these  causes  in  any  way 
peculiar,  recondite,  or  mysterious.  We  are  astonished  to  find  how  simple 
they  are,  how  obvious,*how  apparently  inadequate  to  produce  such  large 
resolls. 

A  writer,  in  giving  an  account  of  the  great  loss  on  one  occasion  among 
British  troops,  when,  out  of  7,000  men,  5,000  men  were  sick  at  one  time, 
after  enumerating  the  very  simple  conditions  which  had  led  to  this  end, 
says, — . 

"  And  yet  when  anxiously  asked  by  the  officers  in  command,  what 
extraordinary  cause  could  be  assigned  for  an  amount  of  aicknew  tukl 
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immality  truly  alarming,  stmiething  of  inoreduU^  has  stolen  over  the 
conntenances  of  myLearen  while  the  natural  caoses  above  described  were 
detailed,  so  little  are  wo  disposed  to  believe  that  great  effects  can  be  pro- 
duced by  the  action  of  common  causes." 

Bat  so  it  has  always  beeo.  That  the  caiises  are  common  ia  the  secret 
of  their  strength  ;  they  arc  ever  at  hand  ;  even  waiting,  so  to  speak,  for 
opportunities ;  apparently  weak,  they  are  in  reality  sU-powerful ;  they  are 
liie  the  geni,  who,  in  the  story  in  the  "  Arabian  Nights,"  the  fisherman 
let  ont  of  the  vase.  At  first  there  was  a  little  cloud,  which  he  could 
enclose  with  his  hand,  but  presently  there  appeared  a  gigantic  shape, 
clothed  with  power  and  irresistible  in  strength. 

Of  the  early  English  wars  the  record  is  bo  imperfect  that  it  would  be 
waste  of  time  to  refer  to  them.  Even  of  the  wars  of  Marlborough  we 
have  but  scanty  medical  aooounti.  We  know  that  Marlborough  hod  the 
reputation  of  being  very  careful  of  his  wounded  men,  and  it  is  said  that  he 
made  a  point  of  paying  Sequent  visits  to  his  hoepitals.  Doubtless  he 
brought  his  extraordinary  administrative  powers  to  bear  upon  the  medical, 
as  on  all  other  parta  of  his  army.  But  of  the  exact  losses  by  diseaae  in  his 
campaigns  I  believe  little  or  nothing  is  known.  They  are  supposed  to 
have  been  small,  as  he  was  always  able  to  bring  a  large  number  of  men 
into  the  field,  and  England,  at  that  time  so  comparatifely  thinly  peopled, 
seems  to  havci  easily  supported  the  drain  both  of  men  and  money.* 

Of  the  wart  in  Flanders  and  Germany  in  1742,  and  of  all  subsequent 
wars,  we  possess  tolerably  good  accounts,  although  the  exact  statistioal 
reports  and  tables  of  our  own  day  were  quite  unknown,  and  it  is  only  from 
onance  passages  that  we  can  form  a  rude  numerical  idea  of  the  amount  of 
ucknesa  and  mortaUty.  The  description  of  the  diseases  however,  and  of 
their  causes,  ia  for  the  most  part  both  fijll  and  accuratA. 

1.  Of  the  earherexpeditionB  after  the  wars  of  Marlborough,  perhaps  none 
was  attended  with  greater  losses,  or  excited  more  strongly  the  public  feel- 
ing,  than  the  unfortunate  attack  on  Carthagena  in  1741,  under  Vernon 
and  Wentworth.  It  was  not  the  first  of  the  western  tropical  expeditions 
in  which  enormous  losses  had  occurred,  but  the  failure  waa  so  sudden  and 
BO  overwhelming  that  it  created  an  unprecedent«d  sensation.  To  the  miii' 
tary  features  of  the  campaign  I  need  not  refer ;  the  diBsenaionB  between 
the  commanders  of  the  land  and  sea  farces;  the  feeble  movements  of  the 
general,  and  the  vtun  courage  of  the  troops,  are  sufficiently  known. 

Scarcely  had  the  troops  disembarked  than  sicknesB  commenced.  The 
diseases  were  malignant  maJarions  fevers,  scurvy,  and  bloody  flnx.  The 
^taniaids  looked  down  from  their  walls  which  they  were  scarcely  called 
on  to  defend,  watching  ouiiously  the  dwindling  away  of  their  heaegien, 
till  the  rainy  season  of  1741  set  in.  The  diseases  then  increased  at  a  rate 
so  feariul,  that,  to  avoid  complete  annihilation,  the  force  was  hastily  re- 
embarked.  It  is  a.iid  that  no  less  than  3,425  men  perished  in  two  days. 
In  a  &w  weeks,  in  fact,  the  army  had  been  almost  destroyed,  and  we  are 
told  that  "  its  poor  remains  were  af^rwards  almost  totally  cut  up  in  the 
sickly  season  in  the  island  of  Cuba." 

*  The  greateat  Unaea  appear  to  hava  iKcatTetl.  during  the  aieges,  especially  those  of 
Tonniaj  in  1709,  uid  of  Aire  in  ITIO.  In  Ibla  Utter  siege  the  killed  and  woiiDded  of 
th*  tUlM  ««M  aid  to  be  7,000,  wd  the  rick  donbl*  tktt  amabfr. 
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The  causes  of  this  tremendous  catastrophe  were  matters  of  eommon 
tallc  and  tradition  among  army  mrgeona  for  many  yean  afterwaids,  Two 
grand  eirora  were  oommitted;  errors  which  we  must  put  in  the  first  rank 
among  those  conditiona  &om  which  British  ibroes  have  lai^y  anffbred  in 
war. 

The  first  of  these  was  that  old  error,  a  most  imperfect  commisaariat. 
W^e  are  not  acquainted  with  the  exact  rations  issued  at  Carthagena,  bat 
the  presence  of  Bcnrvy,  which  prevailed  both  in  the  army  and  navy,  but 
most  in  the  former,  proves  at  onoe  that  fresh  meat  and  vegetables  were 
entirely  wanting.  The  scorbntic  dysentery,  which  soon  succeeded,  shows 
us,  as  certainly  as  if  the  diet  lists  were  before  us,  that  hard  salt  beef  and 
pork  and  biscuit  formed  the  miserable  allowance,  scarcely  deserving  the 
name  of  food,  which  was  issued  to  these  men. 

The  effect  of  insnffident  food  of  this  kind  ia  to  cause  some  diseases  ;  to 
predispose  to  many  more.  It  is  in  this  last  circumstance  that  its  great 
stTength  lies;  malarious  fevers  are  intrainfied  by  it;  slight  atmo8j£eria 
vicissitudes,  and  other  common  agencies  which  fall  harmless  on  the  well- 
nourished  body,  tell  with  fatal  effects  on  the  enfeebled  frame. 

In  a  great  number  of  the  English  wars  an  ineSraent  commissariat  baa 
b«en  tbe  bane  of  the  army ;  I  will  select  two  or  three  other  instances  of 
tile  same  fact.  Perhaps  the  expeditions  to  Burmah,  ia  1S24,  and  to 
China,  in  1810,  oSer  the  best  examples.  In  both  cases  the  scene  of 
opraation  was  to  some  extent  malarious,  and  in  Bnrmah  the  worst  time  of 
tlie  year,  at  the  commencement  of  the  south-west  monsoon,  was  unfor- 
frunately  chosen  for  the  commencement  of  operations.  But  in  both  cases 
the  cause  of  the  immense  mortality  which  ensued,  or  at  least  by  far  the 
most  potent  cause,  was  the  food  which  was  issued  to  the  men.  In  both 
cases  it  was  thought  that  men  cottld  be  maintained  not  only  in  health,  but 
in  fighting  condition,  apon  a  diet  so  bad  that  no  slave-owner  in  any  part 
of  the  world  or  in  any  age  of  the  world  would  have  given  it  to  his  slaves. 
"Wretched  cattle  hastily  purchased  and  driven  to  Calcutta  were  there  as 
hastily  salted,  and  on  this  wretched  meat  and  on  almost  as  wretched 
biecnit  the  troops  were  kept,  when  within  a  few  days'  sail  there  was  a 
land  of  wheat,  of  rice,  and  of  fresh  vegetables  without  end.  To  the 
immense  mortality  in  the  Burmese  war  I  need  scarcely  refer.  In  three 
or  four  months  some  of  the  r^;iments  lost  half  their  strength;  in  eleren 
months  1,311  men  died  out  of  2,716.  The  18th  Foot  lost  by  disease  841 
oat  of  608  men,  or  56  per  cent.  So  general  was  scurvy  that  the  surgeons 
were  in  the  habit  of  examining  the  gums  of  the  men  before  a  skinuigh,  to 
prevent  any  men  having  symptoms  of  the  disease  from  advancing,  as 
wounds  received  in  that  condition  of  body  are  most  intractable.  Malig- 
nant malarious  fever,  inteuEified  by  the  state  of  the  body,  and  soorbntic 
dysentery  were  the  great  agents  of  destruction. 

Twenty-six  years  later,  in  the  expedition  to  China,  the  same  tragedy 
was  repeated  almost  without  variation.  The  history  of  the  Cameroniana 
may  be  taken  perhaps  as  a  type  of  the  fate  of  tbe  whole  fonts,  although 
the  amount  of  sickness  was  greater  than  that  which  prevailed  in  some 
other  regiments.  The  Cameronians  landed  at  Ghusan,  a^Iendid  body  of 
mm,  900  strong,  on  the  5th  of  July,  1840;  in  the  first  week  in  August 
KOO  were  in  hospital ;  towards  the  end  of  Angaet  leM  than  100  mnstsred 
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on  parade;  later  in  the  Mason  the  dibrit  of  the  r^meot,  nnder  200  men, 
irere  sent  to  ManiUa  to  recrait,  and  of  these  bat  a  fraction  ever  eaw  their 
colours  again.  The  bloodiest  battle  would  have  been  mockeiy  to  this. 
Boabtless  they  were  to  a  certain  extent  in  a  malarions  country,  bat  the 
malaria  was  not  sufficiently  intense  to  cause  so  great  a  lose.  Again  the 
simple  cause  is  to  be  found  in  the  diet.  Nothii^  lives  so  long  as  a 
departmental  traditton,  and  the  errors  of  the  last  naval  expedition  from 
India  were  repeated  in  this  case  without  variation.  I  have  selected  these 
two  campaigns  as  the  strongest  examples  of  the  paramount  influence  of 
diet,  but  many  other  instances  also  eust  in  oar  wars  of  the  e%ct  of  an 
insnfBcient  comnussariat.  Even  in  such  comparatively  slight  operataona 
as  the  first  two  Cafire  wars  a  large  proportion  of  the  men  became  scor- 
butic; and  in  the  first  year  of  the  Crimean  war  a  diet  so  insufficient  that 
any  one  accustomed  to  the  subject  would  have  been  able  at  once,  on 
being  informed  of  the  amount,  to  foresee  the  inevitable  result,  was  deemed 
sufficient  to  support  the  strength  of  the  men  in  the  most  trying  and 


In  the  wars  of  Marlborough,  and  in  Flanders  and  Germany  in  1742 
and  in  1760,  the  men  were  better  fed  than  in  many  later  campaigns;  salt 
meat  seems  happily  to  have  been  little  used.  The  colonels  of  5ie  regi- 
ments appear  to  have  been  the  chief  purveyors:  each  colonel  contracted 
with  butchers,  who  drove  with  the  army  herds  both  of  sheep  and  oxen 
for  slaughter.  Fresh  meat,  at  any  rate,  was  thus  procured,  and  we  know 
jrom  the  writings  of  Donald  Munro  that  in  1760  the  army  sorgeons 
strongly  insisted  on  the  issue  of  bread  and  fresh  vegetables;  fruits  also 
were  largely  used,  and  in  this  way  the  ravages  of  scurvy  appear  to  have 
been  almost  prevented. 

In  the  wars  towards  the  end  of  the  century  and  up  to  the  long  peace  the 
commissariat  arrangements  appear  to  have  been  inferior  to  those  of  e^hty 
or  sixty  years  before.  Some  of  the  mortality  in  the  Peninsular  war  may 
be  certainly  ascribed  to  an  inefficiency  in  this  respect.  It  would  seem 
unnecessary  to  allude  to  a  point  so  self-evident  as  this  of  insufficiency  of 
Ibgd,  did  not  the  repetition  of  the  error  prove  that  it  is  one  which  must  be 
expected  to  recur.  The  first  rule  in  war  must  be  to  provide  a  diet  in  the 
highest  degree  strengthening  and  nutritious ;  the  diet  of  peace  is  quite 
unequal  to  maintaia  the  forces  of  the  body  when  exhausted  by  the  mental 
and  physical  exertions  of  war.  It  may  seem  an  expensive  matter  to 
provide  a  diet  which  is  sufficiently  varied  and  sufficiently  strengthening, 
but  it  is  not  so  really.  A  great  army  sui^eon  has  said  "  Kconomy  of  lives 
is  the  truest  economy  of  the  state,"  and  no  saving  can  be  more  lUce  waste 
than  the  saving  which  sacrifices  men's  lives. 

2.  The  second  great  error  committed  at  Carthogena  was  undertakii^ 
operations  in  an  unhealthy  site  and  with  an  unhealthy  season  impending. 
Of  course  one  can  understand  that  a  military  officer,  for  the  purpose  of 
accomplishing  some  military  end,  may  deliberately  occupy  an  unhealthy 
site  and  knowingly  sacrifice  a  certain  number  of  men.  There  are 
examples  of  this  in  our  wars ;  for  example,  in  the  attack  on  Java  in  1811, 
when  a  marshy*  site  was  occupied  at  the  outset;  but  even  here  the 
military  arrangements  were  obliged  to  be  somewhat  modified  and 
hasten^  in  oonsequeoce  of  the  rapidly  increasing  diseases  among  thq 
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troops.  Bat  unfortuimtel;  there  are  many  inatancE'^  in  wliich  unbealUiy 
sites  have  been  ohoeen  without  aay  forethought,  without  ftny  deliberation, 
and  apparently  either  in .  the  belief  that  men  were  mode  of  iron  and 
could  not  be  injured,  or  that  the  stories  of  diseases  being  produced  by 
locality  were  mere  foolish  inrentionB  and  old  wives'  tales.  Although 
'Vegetins  tells  us  that  the  Romans,  the  great  masters  of  the  art  of  war, 
took  the  eztremest  care  to  choose  good  encamping  grounds,  and  even 
appear  to  have  made  the  plans  of  their  campaigns  subsidiary  to  this 
prime  necessity,  the  point  has  been  too  much  n^lected  in  all  modern 
wars,  and  even  in  the  English  army.  Of  the  many  examples  of  this  I 
will  aeleot  one  or  two  only.  In  179G  a  body  of  troops  about  9,000  strong 
were  ordered  to  San  Domingo;  some  of  the  regiments  were  collected  from 
the  West  Indies  and  others  from  Ireland.  The  Irish  raiments  had  been 
rather  hastily  recruited  and  typhus  prevailed  among  the  men,  but  it  was 
thought  that  if  time  were  allowed  this  disease  would  be  got  rid  of;  time, 
however,  could  not  be  given,  and  the  expedition  was  launched  against  San 
Domiugo.  Now  in  1780  Donald  Munro,  an  army  surgeon  of  reputation, 
had  described  with  some  care  the  unhealthy  and  the  healthy  places  of  San 
Domingo,  and  in  1793  portions  of  the  island  had  been  occupied  by  our 
troops.  It  can  therefore  be  scarcely  credited  that  tlie  most  unhealthy  spot 
in  the  whole  island,  Port-au-Prince,  was  chosen  for  the  encampii^  ground. 
There  were  not  wanting  those  who  supposed  that  the  general  had  bemi 
dec^ved  by  persons  interested  in  the  choice  of  the  site:  be  this  as  it  may, 
the  troops  were  crowded  together  on  a  low  marshy  alluvial  plain,  where 
good  water  could  not  be  procured,  which  was  shut  out  from  the  sea  breezes 
by  hills,  and  was  completely  exposed  to  the  land-winds.  As  if  this  was 
not  sufficient,  the  diet  was  bad,  and  salt  meat  without  bread  and  fresh 
vegetables  formed  the  staple  of  the  food.  With  a  view  of  increasing  the 
strength  of  the  body,  an  old  custom  of  the  English  army  was  in  full  force, 
and  the  men  received  large  rations  of  rum.  Of  all  the  errors  committed  in 
our  service  this  seems  to  be  the  most  persistent  and  the  most  ineradicable. 
Although  the  best  army  suigeons  bad  at  that  time  protested  against  the 
use  of  rum  in  hot  climates,  although  in  the  American  War  of  Independence 
the  uselessnesa  of  rum  had  been  proved  almost  immediately  before, 
although  at  San  Domingo  the  immense  amount  of  sickness  showed  that  it 
was  producing  no  good  result,  the  fatal  practice  was  persevered  in. 
That  army  had  everything  against  it,  and  tJie  result  was  certain;  it  was 
almost  literally  annihilated  by  yellow  fever  and  dysentery.  A  writer  who 
saw  the  sad  catastrophe  calls  San  Domingo  "  the  grave  of  the  British 
army,"  and  says  "  The  army  languished  and  dwindled  away  without  the 
least  service  to  the  cause  it  was  meant  to  support."  It  is  impossible  to 
Wiw  the  exact  amount  of  the  mortality.  Many  regiments  800  and  900 
strong  had  only  fifty  or  one  hundred  men  left.  All  lost  largely,  and  it  is 
probable  that  few  of  that  gallant  force  ever  did  the  State  more  service. 

The  expedition  to  Walcheren  gives  perhaps  a  still  better  example  of 
the  effect  of  a  marshy  and  malarious  locality.  In  1717  Sir  John  Pringle, 
one  of  the  most  celebrated  in  the  long  list  of  illustrious  army  surgeons, 
described  the  great  uuhealthlness  of  South  Beveland  and  of  Walcheren. 
So  great  was  the  sickness  that  in  many  corps  6-7ths  of  the  men  were  in 
hospital  at  that  time. 
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Thii  low  tnet  <rf  gnmid,  won  is  afanort  waima  tbatt  fiwk  the  na, 
which  U  vfeiTwhen  nrampf ,  and  when  good  wMo-  onmot  be  jwucuradt 
bad  not  loM  ito  ancient  and  weU-Jakown  Mpntatkn,  iriim  in  1809  ^  finMt 
emotion  that  erer  left  dte  foiliih  riuaea  landed  in  the  highett  hnllh 
and  T^oor.  "Okey  fbtrod  tboa  a  Dnleh  legjotMit  wbieh  in  diree  jean 
hadlcatTl&menoatof  800:  this  wm  the  ^pe  tf  thur  own  ftte.  Hub 
great  f<nve,  neaiiy  40,000  mm  m  all,  was  dedinad  to  attwi  Antwerp;  it 
nerer  eren  iqiproached  that  fartnm.  It  niled  tm  tlie  88th  of  July  ftm 
EncUnd,  inveated  Fhiduiig  with  17,000  men  <»  the  7di  of  Angnst  and 
toc£  it  on  the  Iftdi:  twelve  days  late-,  the  men  were  blli^  aick  ao 
tiqndly  that  the  gnaidi  had  to  be  rdieved  twice  daily.  On  the  14lh  of 
September,  aeroi  weds  after  leaving  Kq^and,  oat  of  the  15^000  men  in 
Watcheren  10,000  were  in  hospiuO.  The  deatha  at  last  readted  nx^ 
daily,  at  which  rate  the  wbcAe  force  would  have  been  deatrc^ted  in  250 
dajB.  Foot  months  afker  laading,  the  army,  atteriy  diatH'^aiiaed,  was 
hatily  re-embarked.  "  The  expedition  "—to  nae  tlra  words  of  aa  cy»- 
nitneaa— "  had  been  prodnotive  (^  nothing  bat  nt<ntification,  misery,  and 
disgrace."    The  diseases  were  malarious  fever  and  dysmtety. 

Let  me  take  another  example  on  a  smaller  sc^.  In  the  Atiwrif-m 
War  of  Independence,  two  battalirais  of  tfaeTlst  Bt^iment  were  encan^ed, 
contrary  to  die  advice  of  Robert  Jackscm,  the  prince  ol  army  soigeooa, 
and  of  the  inhabitants  c^  the  coantiy,  im  the  marshy  banks  of  die  Pedee 
riTcr.  The  men  fell  sick  so  r^idly,  that  the  post  was  ordered  to  he 
abandoned.  It  was  then  fotmd  that  it  was  almoBt  eqoally  diffionlt  eithw 
to  keep  or  leave  the  post.  At  lei^:th,  after  a  great  deal  i^  tnnible,  boati 
wa«  collected,  the  sick  men  were  plaoed  in  them  and  W«ra  setit  down  the 
riTer,  and  it  is  said  that  few  of  thnn  were  ever  aeen  again.  The  rerti  of 
the  force  retired  from  the  banks  of  the  liver,  and,  to  show  the  deadly 
natnre  of  the  encamping  ground,  it  was  said  that  the  men  in^foved 
Tastly  in  health  even  on  U>e  march. 

I^e  same  mtstake  of  a  malarioos  locaU^  bong  taken  as  an  enoamp- 
raent,  was  seen  is  the  Bsoond  American  War  in  1814,  at  the  ncge  of  Fort 
Erie.  And  there  are  other  instances  too  numerons  to  bring  before  yea. 
Bren  the  great  Duke  himself  was  said  to  have  crippled  his  finties  by  a 
prol<mged  sojourn  in  the  marahy  plains  of  EBtreniadtun. 

As  m  tiie  case  of  food,  it  may  be  said  to  be  irapossible  that  oron  of 
this  kind  can  occur  again — that,  with  the  present  orgauisatiMi  of  the 
sendee,  before  any  campaign  is  undertaken  the  oonntiy  will  be  investi- 
gated, its  features  known,  and  its  influences  estimated,  and  that  the 
oampaign  will  be  entered  uptm  with  a  fbll  knowledge  of  all  the  eir- 
cnmstances  which  can  afiect  the  men.  But  we  have  uafbrtnnatdy  evi- 
dence that  the  immense  influence  (^  a  malarious  locaUty  is  not  ew 
now  sufficiently  appreciated  by  our  soldiers.  Under  some  circomstanoes 
indeed  it  is  impossible  but  that  campaigns  amat  be  ondertakea  ia  un- 
healthy localities  and  in  marshy  oonntries.  In  that  case  certain  precau- 
tions must  be  adcipted ;  these  precautions  have  relaticn  chiefly  to  the 
arrangements  of  the  camps  and  tuvouacs  so  as  to  shelter  the  men  as  mnch 
as  poisible  from  unhei^^  emanations;  to  airaoguuents  ef  goatda,  so  as 
to  expose  the  men,  especially  at  certain  hours  o[  the  TiigV,  a*  l^tle  as 
possible ;  to  the  use  of  «a  extremely  nutritious  diet,  for  that  has  b*ea 
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found  lio  have  a  great  efieat  in  lesaenii^  the  rosceptibility  CFf  the  bodr  to 

malaria ;  to  the  supply  of  good  water,  and  to  the  employment  of  vanoos 
drags  winch  have  been  proved  to  produce,  more  or  less,  immnmCy  from 
attacks  of  malaria.  If  malarions  countries  are  entered,  and  theie  and 
similar  precautions  are  taken,  the  troops  will  escape  with  as  little  harm 
as  can  happen  under  the  circumstances. 

8.  I  must  now  pass  on  to  anotlier  condition.  The  wars  in  Flanders  in 
1742  and  in  Germany  in  1760  havebeen  very  careJuUy  recorded;  perhaps 
more  bo  than  any  other  war,  with  the  exception  of  the  Sussian  war  of 
1864-5.  In  both  these  wars,  at  certain  periods,  the  men  were  exposed 
greatly  to  inclemencies  of  weather.  It  was  then  seen  that  if  men  are  well 
fed  and  can  be  kept  dry  they  can  bear  great  cold.  The  winter  of  I7i2 
was  extremely  severe,  and  m  April,  when  the  troops  commenced  their 
march,  there  were  eittraordinary  snows  for  seventeen  days.  The  troops 
marched  through  these  storms,  but  were  every  night  received  into  warm 
houses.  Out  of  the  16,000  men  not  twenty  were  lost.  Again,  in  the 
German  war  in  1760,  some  regiments  made  a  winter  campaign  on  the 
borders  of  the  Lower  Rhine ;  they  were  exposed  to  great  inclemencies  of 
weather,  to  great  hardships,  and  to  extreme  cold,  yet  they  were  very 
healthy,  much  more  so  than  the  troops  left  in  the  Hxed  camp  at  Warburg, 
who,  it  may  be  supposed,  must  have  been  in  the  possession  of  mndi 
greater  comforts.  This  was  owing  to  their  good  food  and  good  clothing. 
At  that  time,  1760,  every  soldier  wore  a  flannel  waistcoat,  a  custom 
which  has  now  unfortunately  disappeared.  This  custom  was  commenced 
by  gifts  from  the  Quakers  to  the  army  in  1745-6,  and  it  was  found  to  be 
attended  with  the  greatest  possible  benefit.  In  1760  the  Government 
issued  warm  clothing  of  this  description,  and  in  addition  there  was  a  very 
laige  private  subscription  in  England,  and  blankets,  great  coats,  under- 
dt^ing,  shoes,  stockings,  &c.,  were  given  to  the  men.  The  men's  blankets 
were  carried  on  horses,  and  were  wrapped  in  waterproof  clothing.  Each 
company  had  its  own  horses,  which  kept  up  vrith  the  men  on  the  march. 

The  same  fact,  that  men  can  bear  great  exposure  to  cold  if  properly  fed 
and  clotbed,  was  also  established  in  the  American  War  of  Independence. 
Some  of  the  Rangers  were  out  during  the  winter,  and  escaped  almost 
entirely  the  diseases  produced  by  cold.  They  attributed  their  immunity 
in  a  great  measure  to  the  use  of  hot  ginger  tea.  Every  man  carried  a 
piece  of  ginger  in  his  pocket,  and  would  on  no  account  be  without  it. 
Wi&  this  they  made  hot  tea,  and  they  found  this  much  more  /comforting 
than  spirits,  which  appear  to  have  been  in  a  great  measure  disused  among 
them.  Hot  infusions  of  garlic  and  infusions  of  horseradish  were  also 
used  for  this  purpose,  until  the  more  common  employment  of  hot  tea  and 
cofi^  supphed  us  with  means  which  may  perhaps  be  considered  even 
better  adapted  to  protect  the  body  against  exposure  to  weather. 

The  same  fact  was  again  seen  in  the  American  War  of  1814  ;  iu  the 
partial  winter  campaign,  the  men  bore  the  cold  without  great  difficulty, 
being  very  carefully  protected  from  the  weather. 

The  same  fact  was  again  shown  in  the  celebrated  marches  in  Canada  iu 
the  rebellion  of  1837,  and  similar  marches  appear  to  hare  been  repeated 
with  as  much  success  during  the  last  few  mouths. 

Although,  however,  it  appears  to  be  quite  certain  that  if  men  are  well 
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fed,  and  if  the  aorbce  of  the  body  be  kept  thoronghl/  dry,  they  can  bear 
gT^expo8UTe,yet  few  armiea  have  been  M>  well  cared  for;  andexposaica  to 
inclemeiuuea  of  weather  must  be  pat  down  as  the  third  cause  which  has 
been  prodoctive  of  disease  in  our  campaigas.  Eyen  the  campaigns  of 
Flanders  and  Gflrmany  to  which  I  have  refened  give  many  examples  of 
this ;  one  of  the  best,  perhaps,  is  the  dten-qooted  case  of  what  occurred 
after  the  battle  of  Dettingen.  Prerioosly  the  men  had  been  extremely 
healthy,  after  the  battle  ^ey  were  exposed  to  wet  and  cold  for  two  or 
three  days  ;  the  consequence  was  that  an  attack  of  dysentery  occurred, 
and  was  so  general  that  half  the  army  were  affected;  had  this  occurred  a 
few  days  previously  it  is  by  no  means  improbable  that  the  strenuous 
exertions  which  alone  won  the  battle  of  Dettingen  would  have  been 
impossible.  So  also  in  1760  there  was  at  times  a  oonsiderable  amount  of 
sic^ess  from  exposure  to  weather,  in  spite  of  the  great  care  which  was 
token  of  the  men.  In  1799  another  campaign  iu  Flanders  owed  its  chief 
disasters  to  the  inclemency  of  the  weather,  and  the  gallant  force  of  the 
I>uke  of  York  was,  in  fact,  beaten  by  the  elements. 

It  is  impossible  that  a  general  in  command  can  ever  protect  his  men 
perfectly  from  inclemency  of  weather;  armies  must  be  expected  to  saSex 
from  this  to  a  considerable  extent;  the  diseases  it  produces  are  of  course 
catarrhs,  inflammation,  rheumatiBm,  and  dysentery.  But  it  is  satisfactoiy 
to  know  what  great  efieot  the  measures  to  which  I  have  referred  can 
have:  if  men  are  well  fed  and  are  well  clothed  and  covered  with  wat«r- 
pioof  clothing  (which  will  probably  be  found  the  greatest  boon  which  hss 
ever  been  g^ven  to  the  soldier,  but  which  is  not  yet  sufficiently  appre- 
ciated in  our  army),  if  hot  liquids  are  provided  for  them,  and  spirits  kept 
from  them,  or  at  auy  rate  issued  in  the  greatest  moderation,  there  is  no 
reason  to  think  but  that  troops  will  bear  a  great  deal  of  exposure  to 
inclemencies  of  weather.  Even  the  winter  io  the  trenches  before  Sebas- 
topol,  had  these  means  been  available,  might  certainly  have  been  met 
with  comparatively  little  loss.  But  if  from  poverty  or  from  defect  of 
transport  the  wamng  nation  cannot  clothe  and  feed  its  troops,  its  plan  of 
campaign  must  be  adjiisted  to  its  circumstances,  or  it  must  be  prepared 
to  encounter  a  great  mortality. 

i.  But  catarrhs,  shght  dysentery,  rheumatism,  and  inflammations  are  not 
the  only  diseases  which  aifected  the  troops  in  the  wars  in  1742  and  1760; 
in  both  cases  they  suffered,  though  to  a  comparatively  alight  extent,  fr«n 
the  spotted  typhus  and  the  putrid  dysentery — diseases  which  have  been 
the  grand  scourges  of  armies  in  temperate  cUmates,  in  the  same  way  as 
cholera  and  yellow  fever  have  been  the  destruotive  agents  in  the  tropical 
wars.  The  spotted  typhus,  the  great  typhus  of  armies,  ia,  perhaps,  the 
most  terrible  disease  of  all;  wherever  men  are  closely  crowded  together 
in  ill-ventilated,  unwholesome  dwellings  it  is  sure  to  appear.  If  scurry 
be  also  present,  it  then  attains  its  greatest  intensity,  and  commits  ravages 
which  are  truly  astonishing.  It  has  oiten  passed  from  the  army  to  file 
civil  population,  and  has  half  dispeopled  towns  and  even  districts.  Its 
ravages  in  the  English  army  have  never  been  comparable  to  those  wliich 
have  occurred  in  foreign  forces,  and,  to  give  an  idea  of  its  powers,  permit 
me.to  allude  to  a  few  examples  of  the  effect  of  this  disease  among  some 
continental  troops, 
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III  1630  the  Bararian  axmy  ia  a  few  moutiiB  lost  in  Bohemia  not  less 
than  twenty  thousand  men  from  spotted  tTphos,  and  the  disease  being 
carried  into  other  parts  of  Germany,  obtained  the  name  of  "  the  Bohemian 
disease,"  just  as,  in  the  same  way,  on  a  later  occasion,  the  typhus  oarried 
back  from  Hungary  receiTed  the  name  of  "  the  Hungarian  disease."  In 
1628  and  1632  Uie  Swedish  army  under  Gustavus  Adolphua  cari'ied 
typhus  into  fforthern  Germany,  and  the  population  was  so  destroyed  that 
iifty  or  sixty  years  later  villages  remained  without  inhabitante.  The 
wars  of  Louis  XIY.  were  always  followed  by  this  disease,  and  the  losses 
of  the  French  army  were  enormous.  But  it  was  in  the  wars  of  1812  and 
1813  that  its  greatest  ravages  were  seen.  In  May,  1812,  the  Bavarian 
army  serving  among  the  French  numbered  28,000  men;  in  February, 
1813,  there  were  only  2,250  under  arms.  The  great  destroyer  was 
typhus.  In  August,  1813,  the  first  Prussian  army  ooosiEted  of  37,726 
fighting  men,  in  November  of  the  same  year  it  reached  the  Rhine  with 
11,515  men,  having  lost  16,000  men  by  the  sword,  and  10,000  men  by 
disease,  almost  entirely  typhus.  Even  this  was  trifling  compared  with 
the  enormous  losses  among  the  French  army.  Not  only  the  army  but 
the  civil  population  suffered  fearfully.  It  is  impossible  to  enumerate  the 
hecatombs  of  victims;  in  Mayence  alone  the  French  lost  in  six  montiis 
17,000  men  from  typhus.  It  is  impossible  to  overlook  the  effect  which 
this  must  have  had  upon  the  fortunes  of  the  campaign. 

In  later  wars  the  same  fact  has  occurred.  I  need  goaroely  refer  to  the 
great  losses,  even  yet  not  perfectly  known,  of  tlie  Bussian  army  in  the 
Crimean  War,  and  to  the  iosaes  of  the  French  anny  in  the  spring  of  1836, 
when  more  than  17,000  men  perished  in  less  Uian  three  months,  and 
when  the  highest  authority  stated  that  the  safety  of  the  whole  French 
army  was  endangered  by  Uie  outbreak.  In  the  war  in  Flanders  in  1742, 
and  again  in  1760,  the  great  cause  of  the  spread  of  typhus  appeared  to  be 
the  state  of  the  hospitals.  If  typhus  once  enters  a  hospital,  unless  that 
hospital  be  extremely  well  adapted  for  the  treatment  of  this  disease,  and  if 
it  once  attains  any  proportions,  it  spreads  among  the  patients  with 
astonishing  rapidity,  and  the  hospital  becomes  a  veritable  pest-house. 
The  only  plan  to  adopt  under  these  circumstances  is  that  which  was 
carried  into  effect  by  Sir  James  M'Grigor  in  the  Peninsular  War.  Typhus 
had  broken  out  in  some  of  the  hospitals  ;  Sir  James  M'Grigor 
broke  them  up  and  distributed  the  sick  among  the  vilhtfes,  and  in 
this  way,  in  spite  of  bad  food,  in  spite  of  bad  attendance,  and  in  spite  of 
exposure,  the  disease  was  arrested.  Anything  indeed  is  better  than  a 
deficiency  in  the  supply  of  air.  There  is  no  doubt  that  with  proper  sani- 
tary precautions,  the  spotted  typhus,  terrible  as  it  is,  may  be  almost  en- 
tirely put  a  stop  to.  It  must,  however,  be  considered  as  taking  the  fourth 
place  in  the  causes  which  have  produced  disease  in  the  British  army.* 

*  Whether  or  not  the  ciicnnutuioes  to  which  I  have  referred,  viz.  great  OTercrowdlng 
md  TitiatioD  of  air  from  organic  impurities  derived  from  rGspiratian,  wilt  absolutely 
generate  tjphus  de  novo,  a  jet  unceitaiu.  lu  all  the  EIngliih  wara,  there  has  liv/ajt  been 
plenty  of  typhns-poieon,  waiting  for  fevourable  conditions  to  assume  activity.  This  arose 
from  the  peculiar  syilem  of  recruiting.  Even  in  the  Cnmean  War,  we  saw  the  relica  of  a 
■yitem  conntaiitly  resorted  to  in  the  lut  centary  to  raise  men.  Commissions  and  commands 
otngimenli  used  to  be  given  to  those  who  collected  a  cert^n  naiaber  of  men.    Every  low 
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It  haa  nerei  been  absent  from  any  conridersble  Enropesn  war  till  the 
wife  sanitary  measoreH  adopted  In  the  Orimea  showed  ns  an  army  with 
aoarcely  a  case,  while  two  other  armies  under  the  same  oironmstancea 
lost  numben  of  men. 

5-  Theother  disease  to  which  I  have  referred,  the  pntrid  dysentery,  is  one 
which  has  prevuled  to  a  still  less  extent,  in  the  English  army,  llian  the 
spotted  typhTis.  It  prevMled  to  a  cert^n  amount  in  the  waro  of  1742 
and  1760,  and  in  the  Penmsnlar  War  daring  a  short  time.  Arising  from 
TariouB  causes,  from  exposure  to  oold,  from  bad  weather  and  bad  food,  it 
is  also  propagated  by  oontagion,  and  appears,  indeed,  to  giro  ns  an 
example  of  a  disease  acquiring  contagious  properties.  This  fact  appears 
to  hare  been  first  Indicated  clearly  by  Sir  John  Pringle,  but  it  has  been 
■ubsequently  confirmed  by  a  great  number  of  obserrations  in  the  French 
wars,  and  in  other  cases.  As  in  the  case  of  typhus,  &en  is  no  reason  to 
doubt  that  proper  sanitary  measures  will  lessen  the  spread  of  putrid 
dysentery.  It  must,  howerer,  I  believe,  take  the  fifth  place  among  the 
diseases  which  hare  caused  losses  in  the  English  wars. 

6.  I  must  now  pass  on  to  another  condition,  which  possibly  might  hare 
eome  befbre  one  or  two  of  the  others.  In  1760  the  head-quarters  of  the 
tnx^  in  the  German  war  were  at  Paderbom  in  Westphalia.  There  was 
much  sickness,  and  great  dissatisfaction  was  expressed  in  England  much 
in  the  same  way  as  in  the  winter  of  1854-5.  The  diseases  were  putrid 
dysentery  to  a  slight  extent,  spotted  typhus  to  a  considerable  extent,  and 
other  forms  of  fever,  among  which  doubtless  was  the  disease  now  known 
by  the  name  of  typhoid  fever.  These  malignant  ferers  arose  at  the 
standing  camp  at  Waibni^,  and  were  carried  to  Paderbom,  Th^  were 
produced  by  the  condition  of  the  camp,  which  had  been  inhabited  fbr  a 
very  Donsiderable  time.  Both  It  and  the  whole  country  around  were 
covered  with  putrid  remains.  We  are  tcld  that  dead  men  and  horses  lay 
around  in  "  infinite  numbers,"  and  that  the  bodies  were  only  thinly  covered 
by  eartli. 

The  unhealthiness  of  standing  camps — unless  the  greatest  care  be 
taken  to  cleanse  them — is  one  of  the  best  known  facts  of  army  hygiene. 
The  frequent  shifting  of  encamping  grounds  is  almost  the  only  rule  which 
has  come  down  to  us  by  means  of  which  Alexander  the  Great  so  mar- 
vellously preserved  the  health  of  his  men.  The  Homans  also  took  the 
most  special  care  for  the  cleanliness  of  their  camping  gronnds,  as  indeed 
in  all  other  matters  connected  with  the  health  of  their  men. 

Unfortunately,  in  modem  armies  the  grand  rule  of  paying  tie  greatest 
attention  to  this  duty  has  been  too  little  regarded.  In  the  Engliui  army 
it  has  perhaps  been  more  attended  to  than  in  other  armies,  but  even  wim 
us  it  is  impossible  to  read  the  accounts  (unfortunately  too  short)  of  the 

purlieu,  ereT7infuiioD>liMmt,eTOry  Jul  even,  used  Id  be  twui&ckad /or  naruits.  Wherarai 
thoM  men  went,  (hey  curied  ^phua,  at  that  time  the  oonitant  aoouige  of  our  towtu  and 
ouTJalla.  ItgivesDiteaBtiaDgeideaartbenjakiTigof  asoldier,  ta  read  iti,Dona]d  Monro'i 
esaaj,  pnhlished  in  1TB4,  a  caution  "that  particolar  regard  be  paid  to  tboee  soldien 
picked  np  in  tbe  (trcets,  or  nho  have  been  tahen  out  of  the  Saroy  or  otlier  Juli,  All 
dir^  raga  from  luch  people  should  be  thrown  Kwaj  oi  butnt."  Complaiuta  of  the  iutni- 
ductlon  of  tjiphna  from  tlii*  aonrce  are  frequent!;  found  in  tbe  writings  of  ann?  lurgMoa 
of  ths  laat  oenturj.  Typhus  was  Beveral  times  carried  to  the  Wett  Indies,  and  eien  jw- 
Tailed  there  spparentl;  to  some  extent.  .  , 


UBANB  OV  PHBTBKTION.  371 

oampa  even  in  tha  Penimolar  War  without  peroeinng  what  pKdifio  nuNes 
of  diieate  thqr  wen. 

Let  BM  tak«  anotiier  inftonca  of  the  efiect  of  bad  nmyunpiTig  grounds, 
u  it  iUtutmtee  one  or  two  other  pointa.  In  1801  a  tana  of  4,000 
Europeans  and  4,000  natives  landed  in  Egypt  from  India,  In  June  th^ 
oommenced  their  march  across  die  desert ;  they  underwent  hardahips  which 
Sir  James  U'Grigor  thinks  were  never  exceeded  by  any  army.  The  heat 
was  intense,  the  themuHneter  in  the  tents  oiarked  118°,  and  at  nine  o'clock 
iu  the  morning  at  tiiree  feet  depth  in  the  ground  the  thermometer  marked 
no  less  than  69°  Fahrenheit  Owing  to  the  difficulty  of  carrii^,  no  sfHrita 
were  issued.  In  spite  of  all  this  the  men  were  remarkably  healthy,  proring, 
what  our  Indian  campaigns  have  also  shown,  that  with  proper  precaution, 
and  if  spirits  are  avoided,  great  heat  can  be  borne  without  risk.  Having 
reached  l^e  Nile,  the  anny  descended  that  river  for  400  miles,  and  landed 
at  Qhiia.  There  they  found  the  8dth  Regiment  very  nokly;  scarcely 
Sfty  men  mustered  on  parade.  This  ought  to  have  attracted  attentaoD, 
inasmuch  as  the  89th  should  have  been  considered  to  be  the  touchstone 
by  which  the  sanitary  condition  of  Ghiia  was  to  be  judged.  However)  the 
army  was  there  disembarked,  being  then,  to  use  the  words  of  Sir  James 
H'C^goT,  "  unoommonly  heal^y."  In  less  than  a  week  they  sent  into 
the  bo^ital  ten  per  cent,  of  their  force;  in  three  weeks  tiiere  were  a 
thousand  rick  out  of  the  eight  thousand  men ;  in  fbur  vreeks  there  were 
twelve  hundred  sick;  then  the  army  moved  to  Bosetta.  We  must  there- 
fore consider  that  no  less  than  Sflem  per  cent,  of  that  force  had  in  that 
short  space  of  time  been  in  the  hospital,  and  one-fourth  of  the  dutv- 
men  in  all  probability  must  have  passed  through  the  hospital.  Ilia 
diseases  produced  in  this  short  time  were  attended  with  very  slight  mor- 
talitr ;  they  were  cbiefiy  fevers  which  appear  not  to  have  been  of  maloriooa 
origin,  but  cdiielly  of  that  kind,  yet  little  investigated  or  understood,  which 
are  knovra  by  the  name  of  the  bilious  remittent,  or  the  bilious  typhoid, 
and  the  bilious  relapsing  fevers  of  the  Mediterranean  and  Egypt.  There 
were  also  slight  dysenteriesi  and  some  ophthalmia,  but  no  plague  till  after- 
wards, when  the  army  got  to  Bosetta. 

It  was  supposed  at  one  time  that  the  diseases  produced  at  Ghisa  were 
owing  to  the  marshes  in  the  neighbourhood,  but  this  is  rendered  impro- 
bable; £rst  from  the  fact  that,  as  far  as  can  be  known  from  the  accounts 
of  the  diseases,  which  are  very  short  and  imperfect,  the  malarious  taint 
did  not  form  any  grand  element  in  these  diseases,  and  secondly  from  the 
following  fact— -Ghiza  for  months  had  been  an  encamping  ground  of  s 
■uooession  of  bodies  of  troops — Turks,  Mamelukes,  French,  and  then 
English.  The  whole  country  was  covered  with  putrid  effluvia.  At  a 
subsequent  period,  when  time  had  been  given  for  the  perfect  dissi- 
pation and  complete  decomposition  and  elimination  of  all  these  putrid 
remans,  Ghiza  was  again  occupied  and  was  found  to  be  healthy;  there- 
fore it  would  appear  cerkun  that  the  condition  of  the  oamp  was  Uie  cause 
which  led  to  the  great  amount  of  sickness  in  the  expeditiona^  force. 

Filthy  standing  camps,  then,  giving  rise  to  various  forms  of  fever,  typhoid 
being  among  the  chief,  and  to  other  forms  little  understood,  also  to  dysen- 
teiy,  and  to  cholera  in  some  r^ona,  mast  be  put  down  as  the  next  cause 
which  has  given  rise  to  mortality  in  English  wars.    It  is  probable  that  tiaa 
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oanse  will  never  agMn  prddoce  any  great  amboatcJaioksMB  in  oar  foreea, 
inasmuch  as  not  only  ia  the  necessity  of  the  most  perfect  oleanlioees  io 
camps  well  tindeistood,  but  in  the  pieaent  organization  of  the  medicHl  de- 
partment, sanitary  officers  are  appointed,  whose  special  datyit  is  to  inanre 
the  perfect  and  continned  cleanliness  of  the  camps. 

7.  Iwillnowpass  ontoanotherbead.  Tbelatignesinwar  are  excessive, 
and  can  only  he  borne  by  men  whose  Ihunes  are  matured  by  age  and 
constant  physical  exertion.  Boys  and  immature  yoong  men  are  speedily 
destroyed,  or  only  throng  the  hospitals.  In  campa%na  every  soldier 
ong^t  at  least  to  be  twenty-one  years  old,  and  should  have  bem  aoous- 
tomed  to  the  most  constant  physical  exertion  and  open-air  exercise. 
Before  a  regiment  goes  on  a  campaign,  it  should  be  weeded  of  its  imma- 
tare  men,  .who  should  form  a  corps  of  reserve,  and  be  snbjeoted  to  a 
thorough  course  of  tnuning,  and  be  then  sent  on  to  join  their  r^^moit, 
when  deemed  fit  to  encounter  the  hardships  of  the  campaign.  The  efiect 
of  exposing  immature  troops  to  the  hardships  of  campaigns  has  beee  fte- 
quentiy  illustrated.  Some  of  the  heaviest  mortality  in  the  Peninsular 
War  was  among  regiments  thus  hastily  recruited.  In  the  Ciimean  War, 
during  the  second  winter  the  troops  were  fortunately  not  called  upon  to 
undergo  great  exertion.  Had  they  been  so,  in  spite  of  all  sanitary  pre- 
cautions, that  young  and  untried  army  must  necessarily  have  si^ered 
very  considerable  mortality.  Perhaps  the  best  example  in  our  annals  of 
the  effect  of  this  cause  is  to  be  found  in  the  history  of  the  Britdah  L^ion 
in  Spain,  in  1837,  as  given  by  Mr.  Alcook.  This  body  of  men  consisted 
of  about  7,000  persons,  hastily  recruited,  comprising  Englishmen  and 
Scotchmen,  chiefly  drawn  from  towns,  and  Irishmen  who  were  more 
largely  drawn  from  the  open  country.  Almost  all  the  force  were  either 
too  yoong  or  too  old.  They  landed  in  Spain  during  the  winter.  In  the 
first  iew  mouths  after  landmg,  one-third  of  the  English,  one-fifth  of  the 
Scotch,  and  one-eighth  of  the  Irish  were  "  rapidly  swept  into  the  hospi- 
tals." During  the  six  months  which  succeeded  their  landing,  they  lost  the 
"  lives  and  services  of  2,000  men,"  and  the  whole  force  was  enfeebled  and 
crippled  for  six  months ;  no  doubt  they  underwent  very  great  hardships, 
were  exposed  to  the  weather,  had  bad  food  at  some  part  of  the  time,  and 
bad  shelter;  bat  they  were  not  exposed  to  greater  hardships  thui  have 
odea  been  met  with  little  loss  by  seasoned  troops.  The  great  causa  of 
their  losses  is  to  be  foimd  in  the  quality  of  the  men,  and  it  is  wcuth 
observation  how  comparatively  easily  the  Irishmen,  drawn  fi^om  the 
country.and  accustomed  to  open-air  l^e  and  to  the  physioal  exertion  of 
agriculture,  bore  the  hardships  which  prostrated  so  rapidly  the  (own 
recruits  drawn  from  Scotland  and  England. 

The  often-qnoted  marches  of  Napoleon  may  be  just  alluded  to  here  in 
reference  to  this  point.  In  1805  the  B0-«iJled  "Army  of  England" 
marched  across  France,  a  distance  of  450  or  500  miles,  with  scarcely  a 
Straggler,  and  with  scarcely  any  sick.  In  1812  and  1818  the  £Yench 
army  was  an  army  of  recruits,  "  boys  who  died  by  hundreds  on  the  road- 
side." The  Emperor  bitterly  complained,  but  his  complaint  met  with  no 
response.  He  had  exhausted  France  by  fifteen  years  of  glory,  and 
seasoned,  hardened  veterans  were  not  procurable. 

But  even  seasoned  and  veteran  troops  may  be  too  highly  taxed.   Of  this 
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tHare  are  not  many  ezamplaa  in  the  hutoiy  of  Engliih  waifaie.  There  are 
a.  ooQsidetable  aumber  in  tbe  history  of  c*ntinental  armies,  as  in  the  army 
of  Pmsiia  in  the  time  of  Fiederiok  the  Great,  and  later. 

Properly  to  train  his  men,  to  train  them  so  that  th^  shall  be  ready  for 
great  emergencies,  to  save  them  when  saving  is  practicable,  so  that  when 
necessaiy  ^ek  whole  strength  may  be  called  upon,  mnat  be  one  of  ^e 
xnoet  striking  powers  of  a  great  oommaader.  The  exposure,  then,  of 
iznmatnre  yonng  men  to  llie  hardships  of  war,  hardships  which  must  be 
undergone,  must  form  the  next  series  of  causes  which  have  given  rise  to 
disease  in  the  English  wars. 

8.  But  now,  Bnpposing  that  the  provident  care  of  the  Government  and  the 
slilL  of  the  general  have  succeeded  in  meeting  all  these  conditions — have 
succeeded  in  providing  well  trained  and  seasoned  men,  in  properly  feeding 
tliem,  in  properly  clothing  them,  and  protecting  them  as  far  as  can  be 
clone  against  inclemencies  of  the  weather,  in  looking  out  for,  anticipating, 
and  providing  for  the  causes  which  produce  typhus,  the  causes  whidi 
produce  putrid  dysentery,  tlie  causes  which  produce  typhoid  and  other 
forms  of  fever— supposing  tbat  all  this  could  be  done,  would  an  army  be 
liealthy? 

In  answer  to  this  it  may  be  said  that  it  would  be,  that  it  must  be,  in  a 
great  measure,  healthy.  But  there  are  still  some  causes  whicJi  the  soldier 
himself  calls  into  action,  and  Irom  which  his  officers  can  only  in  a  very 
slight  degree  protect  him.  The  agencies  which  the  soldier  himself  thus 
calls  into  action  are,  especially,  the  want  of  cleanliness,  which  ^is  bo  diffi- 
cult to  be  enforced  in  war,  the  excessive  use  of  spirits,  and  debauchery. 

During  any  exertion  it  is  an  important  matter  to  keep  the  skin  perfectly 
clean.  There  are  those  who  underrate  the  importance  of  this  point,  but 
they  are  mistaken.  It  is  a  point  of  prime  necessity.  Now  in  war  such 
cleanliness  is  hardly  possible  to  be  enforced.  Water  cannot  be  procured, 
time  perhaps  canuot  be  given,  and  the  soldier  necessarily  becomes  ex- 
tremely dirty.  Hence  there  is  a  certain  amount — no  great  amount,  but 
a  certain  amount — of  ill-health  proceeding  from  this  cause  alone. 

Whenever  an  army  has  been  kept  from  spirits,  although  it  has  been 
placed  otherwise  under  unfavourable  conditions,  its  health  has  been  good. 
Some  striking  examples  of  this  may  be  taken  from  the  American  War  of 
Independence,  among  the  American  troops.  At  first  the  American  troops 
in  the  revolutionary  war  were  unhealthy.  After  a  time  th^  ceased  to 
be  paid.— funds  were  not  forthcoming  to  pay  them.  They  then  became 
very  much  healthier— in  fact  extremely  h^thy.  The  same  thing  oc- 
curred in  1814.  In  that  war  the  American  troops  were  also  unhealthy 
at  first.  They  ceased  to  be  paid,  they  ceased  to  purchase  spirits,  which 
previously  they  had  indulged  in,  and  again  they  became  nealthy.  A 
surgeon  who  witnessed  bot£  these  campaigns  states,  and  very  truly  states, 
that  "  when  the  soldier  is  poor  in  money  he  abounds  in  healtii."  The 
same  effect  of  abstinence  from  spirits  being  attended  with  an  improved  state 
of  health  of  the  troops  has  been  witnessed  oJten  in  the  English  army.  The 
case  of  the  "  illustrious "  garrison  of  Jellahabad  is  a  striking  mstanoe. 
Another  most  striking  instance  is  given  by  Sir  John  Hall  io  the  last 
Caffre  war.  The  troops  were  exposed  to  great  hardships  and  inclemency 
of  weather,  and  yet  remained  extremely  be.'dthy,  in  oonseqaence,  mani- 
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feirtlT,  aa  ftppean  from  tU  the  oirctunstancet  of  the  ease,  of  the  loct  that 
apintt  coma  not  be  issaed  to,  lA  procnred  by  them.  Bat  perhaps  €be 
most  interefitmg  example  of  thit  ta/et  is  to  be  fonnd  in  &e  celebrated 
Contwallis  campaign  of  1781)  in  which  a  body  of  men  made'  a  l<aig  and 
fttigning  march  of  more  than  2,000  milcB,  were  exposed  folly  to  in- 
clomenoies  of  weather,  were  supplied  liy  a  commissariat  which  was  rather 
indi^rent,  and  yet  remained  extremely  healthy.  Dr.  Chishoim,  the 
surgeon  of  the  7lBt  Highlanders,  shall  however  narrate  thia  case.  I  will 
read  an  extract  from  his  book  giving  an  aeeonnt  of  this  celebrated  utarch. 
He  calls  it  "  the  most  remarkable  campaign  of  the  Amenean  ficrrolutionaiy 
War,  owing  to  the  dangers,  fetigues,  and  privations  sustained  by  the  army 
in  the  course  of  it :" — 

"  They  effected  a  mareh  of  nearly  2,000  miiea  through  a  poor  cotmbTi 
inhabited  by  inveterate  enemies,  always  more  than  200  miles  from  &ea 
resources ;  forded  many  large,  deep,  and  rapid  rivers  at  the  hazard  of  their 
lives ;  fonght  one  pitched  battle  against  thrioe  their  munber ;  were  almost 
constantly  engaged  in  skirmishes;  were  deprived  of  nun  or  a&y  strong 
liquors ;  were  for  weeks  successively  reduced  to  the  scanty  support  which 
a  few  heads  of  Indian  com,  and  a  precarious  very  limited  ^owance  of 
lean  fresh  beef  afforded  them;  had  no  shelter  from  the  inclemency  of  the 
weather,  or  the  damps  of  the  earth  and  night,  bat  a  single  blanket  and  a 
few  boughs  of  trees  hastily  put  together  in  the  form  of  wigwami.  These 
hardships,  &tigues,  and  privations  they  were  enabled  to  support  by  tJte 
example  shown  them  by  ^eir  excellent  and  amiable  commander;  by  the 
exercise  of  marching  being  alternated  by  rest  every  third  day,  whoi 
practicable;  by  parading  in  clean  linen  once  every  marching  day  and 
twice  every  halting  day,  being  obliged  to  clean  and  bathe  themselvei 
every  day ;  by  the  men  being  obliged  to  wash  their  shirts  and  vraistooata 
and  pantaloons  themselves ;  by  a  necessary  abstinenoe  from  strong  liqnors ; 
and,  finally,  by  what  may  be  considered  as  not  the  least  cause,  thai 
p\u-sning,  not  flying  from,  an  enemy.  The  regiment  I  was  surgeon  to,  the 
71  at  Highlanders,  composed  a  part  of  this  truly  gallant  army;  they  con- 
sisted of  about  600  men,  and  the  average  nnmber  of  their  sick  during  this 
ardaooa  service  was  about  twenty-five,  exclusive  of  wounded,  and  Aey 
were  all  trifling  cases." 

Now  here  the  great  immunity  fr^m  sickness  may  be  considered  to  be 
dependent, 

1.  Upon  abstinence  from  liquors. 

2.  Upon  tlie  enforced  cleanUness. 
8.  Upon  the  rest  every  third  day. 

The  commissariat,  though  indifferent,  was  not  extremely  bad;  the  men 
had  fresh  meat,  at  any  rate,  and  appear  also  to  have  had  com,  and 
possibly  other  vegetables.  Of  these  causes  the  abstinence  from  strong 
liquors  most  be  put  down  as  the  most  important.  In  the  long  catal<^e 
of  wars  I  have  not  been  able  to  find  a  single  instance  in  which  the  use 
of  spirits  has  been  proved  to  be  nseftil,  and  l^ere  is  a  very  large  number 
in  which  it  has  been  proved  to  be  detrimental.  There  are  only  three 
ways  of  keeping  men  from  the  escesslve  use  of  spirits.  The  fint  is  to 
supply  them  with  good  malt  liquor,  and  with  red  wines  which  contain  a 
small  pet-centsge  tn  alo<Aol.    The  supply  of  red  wines  of  this  kind  was 
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fonn«Fly  atna^l/  wtgeA  by  Sir  Gilbert  Bhtne,  tha  celebrated  navkl  nii^eon. 
The  UBe  of  these  wines  is  not  merely  negative  as  a  snbstitate  for  ipiTits, 
but  also  positiTe,  for  hj  thetr  use  a  large  number  of  salts,  neutral  and 
add  reg^able  salts,  are  supplied  to  the  body,  wUoh  are  of  the  highest 
importance  to  the  nutrition  of  the  system,  and  are  themBelrea  no  mean 
antisoorbutics.  The  second  mode  of  preventing  men  from  getting  spirita 
is  of  course  by  camp  relations.  We  have  seen  this  attempted  in  the 
present  American  War,  for  a  special  Act  has  been  passed  by  Congress 
for  the  puipoge  of  hindering  the  men  from  pnrchasmg  spirits— a  plan, 
howerer,  which  is  always  liable  to  considerable  evasion.  A  third 
means  by  which  men  might  be  kept  from  the  excessive  use  of  spirits, 
would  be  to  teaoh  them  how  really  ineffective  and  inoperative  their  nse 
is  in  preventing  them  from  suffering  &om  diseases,  and  how  many 
diseases  the  excessive,  or  indeed  the  even  moderate,  ose  of  spirits  may 
itself  give  rise  to. 

The  third  cause,  which  the  soldier  brings  upon  himself,  and  which 
has  caused  a  great  deal  of  sickness  in  some  campaigns,  has  been  de- 
bauchery. This,  of  course,  is  a  point  which  can  only  be  prevented,  as 
&r  as  it  can  be  prevented,  by  camp  and  police  regulations. 

Such  are  the  eight  different  and  principal  causes  of  mortality  in  our 
wars.  I  have  arranged  them  in  the  order  in  which,  looking  over  the 
history  of  English  campaigns,  I  find  they  have  produced  the  greatest 
amonnt  of  sickness.  I  have  considered  them  separately  or  enumerated 
them  separately  for  the  sake  of  convenience]  but  in  almost  all  campaigns 
two,  or  three,  or  four,  or  perhaps  all  of  them,  have  been  acting  together. 

There  is  no  doubt  that  to  a  great  extent  these  causes  are  preventible, 
but  to  prevent  them  would  require  that  those  in  authority  should  fhlhr 
recognise  their  existence  and  meet  them  with  continued  energy.  Tb 
prevent  them  requires  no  special  science,  no  peculiar  appliances,  but  only 
the  exercise  of  common  sense  and  of  knowledge  which  eveiy  soldier  ought 
to  have.  The  Romans  certainly  applied  and  acted  upon  rules  which  we 
must  also  apply,  and  acting  upon  them  they  appear  to  have  escaped,  at 
any  rate  to  a  considerable  extent,  those  immense  losses  and  tremendous 
catastrophes  which  have  so  often  befallen  modem  armies.  Their  fbrcea 
penetrated  many  countries  and  underwent  many  difficulties;  the  forest, 
the  marsh,  the  desert,  the  cold  mountain  pass,  the  torrid  plain,  were 
traversed  by  them  with  impunity.  Shall  we,  who  boast  a  dominion  as 
extensive  and  a  knowledge  more  subtle  and  profound,  fall  short  of  the 
results  obtained  by  those  old  masters  of  the  world  ?  If  so,  it  will  not  be 
because  our  difficulties  are  greater,  nor  because  our  knowledge  is  less,  but 
because  we  refuse  to  hearken  to  the  lessons  proclaimed  to  us  from  the 
camps  and  battle-fields  of  those  thousands  of  British  soldiers  who  in  times 
gone  by  have  fallen  victims  to  the  preventible  diseases  of  campaigns. 
We  must  not  suppose,  because  those  lessons  are  so  obvious,  that  they  can 
be  sufiered  to  be  forgotten,  A  writer  whose  name  will  assuredly  be 
hereafter  placed  by  the  side  of  those  of  Robert  Jackson,  and  of  Henry 
Marshall,  says,  "  All  errors  should  be  treasnred  up  in  our  memories. 
Although  the  past  cannot  be  redeemed,  it  ought  to  suggest  lessons  for  the 
future." 
And  Ranald  Martin  goes  on  to  cite  those  memorable  words  of  Samuel 
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Johnnm,  which,  mitttm  in  1771,  are  >till  taO.  of  meaning,  and  have  loot 
nothing  of  their  tnith  and  force. 

"  The  life  of  a  Britiah  soldier)"  wrote  Johnson,  "  ia  ill  reprecented  bjr 
heroic  fiction.  War  haa  meana  of  destmction  more  formidable  than  die 
cannon  and  the  sword.  Of  the  thonsands  and  tens  of  UiouBanda  that 
perished  in  our  late  contests  with  France  and  Spain,  a  very  emaU  part 
ever  felt  the  stroke  of  an  enemy.  The  rest  languished  in  tents  and  ships, 
amidst  damp  and  putrefactions,  pale,  torpid,  spiritless,  and  helpless ; 
gasping  and  groaning,  unpitied  among  men,  made  obdurate  by  long  con- 
tinuance of  helpless  misery,  and  were  at  last  whelmed  in  pits,  or  heaved 
into  the  ocean  without  notice,  and  without  remembrance.  By  incom- 
modious encampments  and  unwholesome  stations,  where  courage  is  useless 
and  enterprise  impracticable,  fleets  are  silently  dispeopled  and  armies 
sluggishly  melted  away.  Thus  is  a  people  gradually  exhausted,  for  the 
most  part  with  little  e^ct.  In  this  last  war  Havannah  was  taken,  and  at 
what  expense  is  too  well  remembered.  May  my  country  be  never  cursed 
with  such  another  conquest." 

It  is  now  ninety-three  years  since  these  memorable  words  were  written, 
and  it  is  only  now  that  we  may  venture  to  hope  that  this  country  will  not 
again  be  cursed  with  conquests  that  arc  scarcely  less  disastrous  than 
defeats.  Now  at  last  an  enlightened  policy  has  been  initiated,  and  the 
health  of  the  soldier  is,  as  Robert  Jackson  said  it  ought  to  be,  "  a  primary 
consideration  of  the  State."  I  venture  to  prophecy  tiiat  in  aiier  times  few 
reforms  will  be  thought  more  impoitant  than  that  with  which  the  names 
of  Lord  Herbert  and  Miss  Nightingale,  and  others  scarcely  less  dis- 
tinguished, are  now  for  ever  connected;  a  reform  in  which  the  State  both 
recognises  a  duty,  and,  as  a  reward,  reaps  an  untold  advantage.  Bat  it 
must  be  for  the  army  at  large  and  for  the  general  public  to  support  exer- 
tions which,  without  their  aid,  would  languish  and  disappear.  It  must 
be  for  us,  in  fact,  not  to  foi^t  the  teachings  of  the  past,  but  to  make 
them  ever-Uving,  that  their  warnings  shall  not  be  forgotten,  and  that  their 
lessons  shall  not  be  unfruitful. 

Th£  Cbairuan  :  I  hope  you  will  allow  me  to  convey  to  Dr.  Parkes  your 
best  thanks  for  his  eloquent  and  most  instructive  lecture. 


^dbvGoo^^lc 


Friday,  May  9th,  1862. 
W.  STIRLING  LACON,  Esq.,  in  the  Chair. 


A  NEW   SYSTEM   OF  ARTILLERY   FOR  PBOJECTINa  A 
GROUP  OR  CLUSTER  OF  SHOT. 

By  Genbbal  0.  TANDBKButtoa,  N.Y.S.M, 


For  military  purposes,  gntmery  has  mainly  had  for  its  object,  in  ita 
later  attainments,  the  projection  of  a  single  nhot,  with  increasing  precision, 
range,  and  power,  and,  latterly,  with  especial  efforts  for  augmenting  the 
weight  and  magnitude  of  tbe  matter,  thus  projected  in  a  sin^e  mass.  No 
argnment  is  now  required  to  show  tiic  Talne  and  importance  of  projecting 
a  great  shot,  with  great  power  and  with  great  precision.  There  is,  however,  ' 
something  besides  the  projection  of  a  large  single  shot,  which  is  equally 
legitimate  as  an  attainment  in  gunnery,  and  of  no  less  military  importance. 
To  uncover  an  enemy  and  penetrate  his  defences,  it  is  necessary  to  con- 
centrate the  destroying  power  and  matter  in  one  body,  in  order  to  transfer 
it  to  one  point.  The  object  is  to  make  tiiat  point  vulnerable.  When  an 
enemy  is  uncovered,  it  is  no  less  important  to  distribute  the  destroying 
force  over  the  greatest  possible  area,  compatible  with  the  retention  of  a 
life-destroying  efficiency  at  every  point.  Ilms,  if  three  530-grain  bullets 
could  be  projected  simultaneously,  one  foot  from  each  other,  in  the  form  of 
a  triangle,  with  the  same  range  and  precision  as  a  121b.  shot,  against  an 
enemy  ia  the  open  field,  althongh  tlie  proportion  of  matter  compared  with 
the  large  shot,  would  be  only  as  1  to  57,  they  would  yet  cover  and  sweep 
a  considerably  larger  area  of  space  with  a  deadly  and  destroying  force. 
The  power  it  is  tnie  would  be  less  within  the  space  covered  by  the  small 
shot,  yet  it  would  be  sufficient.  Neither  one  nor  all  of  them  could  overcome 
BO  many  obstacles  in  the  line  of  flight;  hut  when  these  obstacles  are 
enemies,  each  has  ample  destmctivoness.  The  large  shot  would  do  more 
effective  work  within  the  smaller  area  which  it  covers,  but  here  again  the 
smaller  ones  would  famish  a  compensation  for  this  inferiority  ;  for,  while 
the  large  shot  might  go  over,  fall  short,  or  pass  through  the  enemy  with- 
out effect,  the  same  contingency  must  happen  to  all  three  of  the  small 
ones,  which  is  not  so  likely,  before  they  all  cease  to  be  effective. 

The  artillery  now  employed,  attempts,  and  not  without  considerable 
success,  the  double  duty  of  concentrating  and  distributing  projectile  matter, 
to  meet  the  two  conditions  in  which  an  enemy  is  found.  It  does  this  by 
the  one  operation  of  projecting  the  large  shot  which  as  a  shrapnel,  or 
segment  shell,  shall  hurst  and  distribute  its  fragments,  either  before  or 
after  it  shall  have  done  duty  in  penetrating  a  defence.  The  matter  is 
united  in  one  body  for  the  purpose  of  projection,  and  then  for  field  use 
there  is  an  impcrf^t  attempt  to  subdivide  it. 
'   If  an  imperfect  perfonnance  of  two  duties  from  one  mechanical  organize- 
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tion  was  better  than  a  diviaion  and  perfect  perfonnance  by  denizations 
best  adapted  to  each,  possibly  the  single-Bhotted  gnn  might  supply  all 
military  requirements,  BroTm  Bess  and  amooth-bore  field  artillery  each 
projected  the  single  shot  mth  considerable  success  before  tte  rifled  musket 
and  rifled  artillery  were  introdnced. 

The  post  horse,  with  no  less  considerable  success,  performed  the  duty  of 
conveyance,  doing  a  Tariety  of  double  offices  and  conTeniences,  more  than 
can  now  be  remembered,  which  it  was  clear  the  locomotiTe  could  not,  did 
not,  and  never  hs8  supplied.  Hie  jact  is,  widi  new  attainments  with  which 
to  compare  former  reaiJts,  the  latter  often  dwindle  from  what  was  great  success 
to  obscure  failure.  Gunnery  funushes  its  own  illnstratioa  of  this  in  com- 
paring the  old  muskets  and  the  new  ones  of  to-day.  The  big-hest  perform- 
ance of  the  shell  occurs  when  fired  from  rifled  cannon.  Being  concnssiTe  or 
percaBsive,  it  penetrates  defensive  works  as  a  solid  body,  and  then  by  its 
disruption  deslzoys  not  only  anch  works,  but  tlie  enemy  within  them. 

The  large  single  shell  has  here  a  high  military  dutf  to  perform,  whert 
it  has  no  competitor— of  dislod^g  and  uncovering  an  enemy,  and 
forcing  him  from  what  is,  on  land,  a  negative  condition  of  power,  wMchhaa 
hitherto  been,  and  mnst  continue  to  be,  inferior  to  the  active,  mobile, 
aggressive  conditions  of  attack. 

With  the  shell  for  field  use,  for  disruption  and  distributlou  before  meet- 
ing reeistance,  there  is  only  the  time  nise ;  requiring  time,  distuice,  and 
fuse  to  be  accurately  measured,  and  adapted  to  each  other— a  practical 
impOBsibihty.  Accordingly,  we  never  know  when  or  where  the  shell  is  to 
be  converted  into  a  group  of  shot ;  we  never  know  the  number  or  direction 
of  the  fragments.  Until  the  bursting  of  this  shell  ocenrs,  its  efficiency  is 
limited  to  a  trio  of  small  shot,  and  when  the  disruption  does  occur,  iti 
trajectory  is  substantially  lost,  and  all  precision  and  reliability  of  its  action 
gone. 

Assume  an  enemy  to  have  a  depth,  vertically,  on  a  plane,  (ff  any  other 
■orlace  of  10  feet,  and  let  a  shell  be  exploded  into  200  fragments  at  any 
point  within  this  enemy ;  let  the  fragments  have  a  raditd  and  forward 
direction,  in  a  front  [hemisphere.  Thus,  theoretically  perfect  in  the  time, 
place,  subdivision,  and  direction  of  the  matter,  it  will  be  found  that  but 
40  ot  these  200  part«  can  remain  within  the  space  occupied  by  the  enemy, 
at  the  distance  of  50  feet  from  the  point  of  disruption,  and  at  the  distance  of 
100  feet,  bnt  30.*  Thus  it  must  be  ^>parent  tiiat  the  fragmenta  of  a  shell 
of  the  same  number  and  weight  as  the  flying  cluster  cannot  cover  the 
hundredth  part  of  the  area,  and  surface,  swept  by  the  latter.  If  the  shell 
has  been  found  efficient  in  the  field,  it  indicatea  in  my  judgment,  not 
that  it  will  be  a  compedtor  with  the  cluster,  but  the  superior  ^Fect 
which  may  be  anticipated  from  the  latter.  It  must,  I  apprehend,  be  con- 
ceded, that  the  gun  which  will,  with  the  highest  efficiency  and  economy- 
terms  whidi  indude  everything— subdivide  the  largest  quantity  of  matter 
info  the  greatest  number  of  small  deadly  parls,  and  give  the  hi^est  range 
and  precd^n  to  each— the  whole  forming  a  group  or  cluster,  best  calculated 
to  sweep'  and  cover  the  ground  of  the  enemy— that  sndi  a  gnn  is  mo«t 
valuable  for  tha  field. 


n  dut  tbi  radUl  and  pnjectlU  nlvdUii  m  tbt  N 
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Caa  wo  [vojecti,  eaj,  163  bsuU  shot  of  the  aggregate  woiglit  of  tbe  131b. 
shot  or  shell,  or  say  800  of  iha  aggregate  weight  of  the  201b  shell,  under 
the  same  co&ditionB  aa  this  einglo  shot ;  that  is,  from  a  gun  of  no  greater 
weight  and  dimensionB,  witli  equal  fa<»1itf  for  moTing,  the  same  ease  and 
rapidity  of  discharge ;  these  smidl  shot  to  be  solid  or  percussiTe  shells, 
eaeh  to  have  a  range  and  precision  equal  to  that  of  the  larger  one,  of 
which  it  is,  in  Uiis  view,  a  fragment,  IJie  whole  to  form  a  group,  cluster, 
or  swarm,  to  cover  a  large  area,  with  a  deadly  force,  throughout  the  ivhoU 
trajectory  ?    I  answer,  Yes,  with  the  same  ease,  simplicity,  and  fadlity. 

Assuming  this  answer  to  be  correct,  for  one  moment,  before  demon- 
strating it,  such  a  gon  may  not  present  analogies  which  occur  in  comparing 
the  new  musket  with  the  old  one,  or  the  locomotive  with  the  horse.  Yet, 
if  we  are  to  estimate  the  relative  amountof  work  done  in  the  same  time, 
with  tiie  same  physical  or  organic  agente,  neither  shows  a  greater  contrast 
than  tbis  new  system  of  artillery,  compared  with  that  now  m  use. 

We  have  observed  that  two  modes  of  projection  are  theoretically  and  prac- 
tically required  to  meet  the  two  conditions  of  an  enemy :  one,  the  means  to 
assail  him  when  protected  by  defensive  works,  either  on  land  or  water,  which 
the  large  single  shot  and  shell  gun  funiLshes ;  the  other,  to  meet  him  when 
uncovered,  iu  tbe  condition  of  attack.  The  system  which  I  now  make 
pnblic,  is  intended  to  meet  the  last-named  requirement. 

Of  the  comparative  dignity  and  importance  of  the  two  systems  best 
calculated  to  meet  these  two  conditions,  a  few  words  may  be  said.  As  an 
enemy  is  most  dangerous  when  uncovered  and  aggressive,  so,  for  this 
reason,  both  the  instinct  and  l{^c  of  man  has  assumed,  the  most  efficient 
means  of  attacking  him  in  this,  his  most  fonnidable  attitude  as  the  highest 
means  of  attack  and  of  defence.  Indeed,  we  involuntarily  look  for  the  most 
deadly  weapon  by  which  men  can  destroy  eaclk  other  in  the  open  field,  and 
not  without  ample  cause  ;  for  decisive  struggles,  on  which  national  result* 
depend,  wilt  be  decided  there. 

It  has  been  so  ui  the  past,  it  mnst  be  so  in  the  future.  Nations  .art 
not  Bnbdaed  until  their  country  is  penetrated,  and  the  invader  must  be 
met,  before  he  penetrates  to  tiie  heart  of  an  empire ;  thus,  by  a  sort  of 
natural  necessity,  compelUug  a  proximate  equality  of  naked  condition  in 
all' great  collisinns,  where  an  equal  consciousness  of  strength  ammatea 
both  sides.  And,  whatever  may  be  the  conditions  of  naval  warfare,  or  of 
coast  defence,  armies  are  not  likely  to  march  with  iron  plates  before  them. 

I  hope  to  present  physical  evidences  to  the  senses,  which  are  so  much 
more  potent  than  words,  showing  that  a  large  shot,  or  in  other  words  « 
large  quantity  of  matter,  ms^  be  subdivided,  and  thus  simoltaueouely  pro- 
jected. Yet  the  senses  cannot  on  this  occasion  ascertain  that  each  one 
of  these  small  parts  will  attain  the  range  and  precision  of  the  larger  pro- 
jectile. The  understanding  can,  however,  be  very  well  satisfied  on  this 
pomt. 

To  those  who  have  considered  the  matter,  it  will  not  be  now  to  hear 
that  relatively  small  shot  can  be  projected  witii  a  range  and  predsion  sub- 
stantially the  same  as  that  of  the  rdatively  large  shot.  Sudi  is  tbe  fact ; 
not,  it  may  be  true,  under  precisely  the  same  conditionB,  because  the  small 
shot  can  idways  obtain  better  conditions  for  projection  than  the  large  one. 
No  donbt  there  ue  limits  to  the  Bubdivision  and  reduction  of  pr<geotil« 
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matter  (as  there  is  in  ita  aggregation)  which,  when  passed,  most  impur  its 
effecti»eneB8  In  range  and  precision.  For  it  is  wholly  improbable  a  fiae 
pin  or  needle  can  be  projected  9,680  or  10,000  yards  by  gunpowder.  If 
the  530'grain  bnllet  or  even  the  onnce  shot  passes  below  that  limit,  in  my 
judgment  it  has  yet  to  be  prored.  It  is  not  extreme  distance  of  flight  tliat 
I  am  considering,  although  that  may  be  nndetermined — ^it  is  lowness  of 
trajectory — it  is  the  attainment  from  an  elevation  nnder  10° — it  is  the 
range  of  accivacy,  of  what  we  call  horizontal  fire,  which  now  lies  within 
abont  3,000  yards  with  the  beat  rifled  artillery.  It  is  a  remarkable  &ct  in 
this  connection  both  in  artillery,  and  small  arms,  generally,  that  as  the 
calibre  has  been  decreased,  the  range  of  accnracy  has  been  increased. 

As  great  accuracy  at  long  range  has  been  obtiuned  in  this  oonnby 
as  any  where,  from  both  the  small  and  large  shot. 

Of  Government  artillery  the  service  12-ponnderi3  not  surpassed  l^  any 
larger  calibre  in  these  respects ;  it  is  the  smallest  from  which  I  haTe  seen 
reports.  Passing  to  other  makers  of  artillery,  it  will  be  remembered  of 
the  noted  experiments  of  Mr.  Whitworth,  at  Bonthport,  with  his  gons  of 
various  calibres,  np  to  an  80-ponnder,  the  greatest  accuracy  and  precision 
as  well  as  the  longest  flight  of  the  projectile,  9,680  yards,  was  from  the 
smallest,  a  3-ponnd  projectile,  1 )  inches  in  diame(«r.  Another  distinguished 
producer  of  artillery,  Captain  Blakely,  has  had  I  believe  a  like  experience, 
with  similar  results.  If  the  requirement  from  eitherof  these  three  sources 
should  be  greatest  accuracy  at  longest  distance,  I  apprehend  the  calibre 
selected  would  be  from  below,  rather  than  from  above,  any  given  standard 
now  used. 

To  come  to  my  own  experience,  I  have  obtained  as  great  accuracy  at 
extreme  ranges  from  an  inch  calibre  and  a  shot  of  lOJ  ounces  aa  I  have 
seen  recorded  fr«m  the  12-pounder  or  any  larger  service  gun.  Then  again 
I  have  obtained  equally  satisfactory  results  from  the  "577  Enfield  calibre, 
with  a  2-onnce  shot ;  this  last  shot,  from  tliis  bore,  giving  as  low  a 
tri^ectory  and  as  great  precision,  at  any  distance  within  3,000  yards,  as 
any  service  artillery  I  know  of.  With  small  arms  we  have  the  "  small  bore  " 
Bupassing  any  of  the  larger  bores  which  gun-makers  produce ;  and  com- 
paring  the  largest  and  smallest  shot  now  used  for  military  purpfffies  in  this 
country,  the  elevation  which  gives  2,650  yards  range  to  the  100-pomd 
projectile  gives  2,000  yards  to  the  smallest  shot,  from  the  small-bore 
Whitworth  rifle  with  2  J  drachms  of  powder. 

Now  white,  as  I  have  said,  the  small  shot  can  obtain  better  conditions 
for  projection  than  any  laiger  one,  it  has  jet,  owing  to  its  superior  odapt- 
abihty,  been  placed  under  limitations  which  the  large  shot  has  never  been 
subjected  to ;  tiicse  are,  that  it  must  snbmit  to  be  dischaiged  from  a  gun 
which  a  man  can  easily  carry  in  his  hand,  with  only  abont  one  half  of  its 
weight  serving  direct  projectile  purposes,  and  which  the  shoulder  shall 
sustain  when  discharged.  What  but  these  limitations  could  make  the 
small-bore  -451  superior  to  the  -577?  If  not  limitations,  there  must  be 
an  inherent  superiority  of  the  smalt  bore,  and  consequently  of  the  small 
shot,  over  the  larger  one,  which  is  more  than  I  claim.  By  taking  the 
Enfield  bore  out  of  a  man's  hand  and  away  from  his  shoulder,  thus 
allowing  mcreosed  projectile  matter,  increased  projectile  power,  and  in- 
creased rotary  velodt^  to  be  applied,  it  is  not  inferior  to  any  calibre  above, 
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-^  greatly  surpasses  this  oue  below  it,  in  its  pi'esent  condition  of  use. 
d  what  reason  is  there  to  asenme  the  ultimate  result  has  been  obtaJued, 
Mr  from  530  grains  of  lead  or  the  451  bore,  in  their  coimection  in  this 
iflket  ?  What  has  Iwen  obtained  from  it,  has  bceu  nnder  these  conditjons. 
fore  this  mus)cetexisted,therewas  the  Goremment  charge  of  2J  drachms 
powder,  and  of  shot  530  grains,  which  a  man  stood  under;  there  was 
a  Government  mnsket,  witli  its  general  form  and  weight,  which  were 
tisfaotory.  With  these,  as  I  infer,  arbitrary  prescriptions,  necessarily 
iposed  it  is  true,  the  effort  was  to  obtain  the  best  results.  In  the  corn- 
nation  of  these  it  is  a  great  success. 

The  Swiss  obtain  extraordinary  resiiltfi  with  less  than  lialf  the  weight  of 
lid,  and  the  same  quantity  of  powder.  It  can  liardly  be  supposed,  with 
(Oper  adaptations  in  the  form  of  the  projectile,  and  chase,  530  grains  of 
Bd  can  be  projected  no  fartlier  with  5,  than  with  2-^,  drachms  of  powder. 
Ill  there  is  of  projection,  is  power  applied  to,  or  absorbed  by  the  projectile. 
Jo  one  can  pretend  the  initial  velocity  of  this  shot,  from  this  bore,  with 
nch  a  charge  as  a  man  can  stand  and  lire,  approaches  to  the  nltimat« 
Blocity  which  may  be  imparted  by  the  power  ofgnnpowder  to  that  weight 
"f  matter. 

_  I  have  yet  to  make  experiments  with  this  small  calibre,  bat  you  will  sec 
te  are  about  to  do  so.     As  used  it  competes  in  range  with  the  best  rifled 
J^illery,  and,  with  these  limitations,  meets  all  but  the  exceptional  require- 
ments of  the  field. 

J  Deacriptioii_o/  the  New  St/stem. 

B-  The  two  accompanying  illustrative  plates  will  be  found  to  thoronghly 
^elucidate  my  system  of  artillery.  Plate  I.  shows  a  transverse  section  of  a 
sgm,  with  a  cluster  of  265  barrels. 

^     Kg.  I,  Plate  II.  represents  a  side  elevation  of  an  85-barrelled  "small 

^bore"  gun.     Fig.  2,  a  longitudinal  section  of  ditto.     Fig.  3,  is  a  breech, 

,  end  view,  with  the  breech  closed.     Kg.  4,  is  a  similar  view,  with  breech- 

,  piece  and  screw  removed.     Fig.  5.  Vertical  section  of  end  of  gun,  with 

^  breech-piece  carrying  screw  withdrawn,  ready  to  receive  charge.     Pig.  6 

^  shows  Ignition  galleries  chisel-channelled,  with   centre   charge  chamber 

coming  throngh.     Pig.  7,  Full-size  section  showing  charge  chamber  in 

connection  with  barrel.     Figs.   8  and  9.  Side  elevation  and  section   of 

powder  charger.      Fig.  10  shows  full  size  2  oz.  shot,  and  11  ditto  vrith 

Uen.  Jacob's  percussive  shell. 

Throughout  this  Plate,  similar  letters  refer  to  the  same  parts,  A  being 
^e  outside  case ;  B,  the  breech-piece;  C,  cluster  ofbarrels;  DD,  tnmnions; 
E,  breech  screw ;  F  F,  handles  for  turning  ditto ;  G,  hinge  attached  to  sliding 
bar,  H,  which  moves  backwards  and  forwards  in  recess  I ;  a  a  a,  bores  of 
"b,  barrels ;  c  r,  c,  chai^  chambera ;  d,  short  coned  tubes  set  in  ends  of 
pharge  chambers  entering  breech-ends  of  barrels ;  e  e,  ignition  galleries  cut 
;ii  a  recess  in  back-face  of  breech-piece ;  f,  vent  orifice ;  g  g,  disc  screwing 
in  recess  covering  ignition  galleries.  This  disc  forms  a  fixed  part  of  the 
breech-piece,  and  has  a  prcgection  upon  which  the  screw  E  tiuiis;  the  nut 
"holding  breech  and  screw  together ;  i, muzzle  plate ;  and j,  central  point 
of  Ignition. 
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No  one  bnt  tie  who  ia  deToted  to  an  art,  knows  hon  very  little  is  at  an; 
oDc  time  added  In  its  progressive  developement.  Yet  no  one  so  well  knows 
tluit  progress  is  one  of  its  conditions,  gaining,  as  a  general  rale,  step  hj 
step,  seldom  throwing  aside  aa  useless  or  rendering  nngatoi;  that  which 
has  been  of  advantage.  Addiljou,  he  discovers  to  be  the  law  of  aidvancement, 
and  the  addition  of  a  vei;  little,  sometimes  prodnces  great  economies  in  both 
the  arts  of  peace  and  war. 

lie  uonnal  developement  of  gmiuerjr  by  this  additional  process  is  qImt 
and  distinct  thronghout  its  whole  historj'  to  the  present  time. 

In  noticing  onl;  the  latest  Bnbstantive  advancement,  the  addition  of 
rotatory  to  the  ti-anslatory  motion  of  the  projeotUe,  it  is  observed  Uiat  a 
high  degree  of  perfection  had  been  attuned  in  the  gun  for  projecting  the 
round  shot,  team  the  smooth  bore,  before  a  basis  was  reached,  in  tJie  form, 
stmcture,  and  material  of  the  gim,  for  elongating  the  projectile,  and  adding 
rotatory  to  its  direct  motion.  Nothing  of  previous  attainment  was  lost, 
for  the  rifled  not  only  utilizes,  bnt  imperiously  exacts  each  printuple,  form, 
structure,  and  part,  of  the  most  perfect  smooth-bore  gun.  This  is  one 
of  the  endless  eziunples  which  all  material  progress  exhibits  of  its  rigid 
economy.  Revolutionary  abandonment  and  overthrowa)  of  what  has  been 
giuncd,  are  rare  phenomena,  in  the  domains  of  physical  advanoement. 

In  the  system  of  ai-tilleiy  now  presented  there  is  nothing  new,  except 
what  may  be  embraced  in  the  terms — conAination  and  addilion. 

It  is  merely  a  combination  of  small  arms,  and  artillery,  into  a  distinct 
organization,  giving,  it  is  believed,  advantages  not  possessed  by  either 
alone,  at  the  same  time  preserving  and  giving  free  scope  to  all  of  realised 
science  and  art  in  gunnery. 

The  existence,'  and  high  developement,  of  botli  small  arms  and  ordnance, 
was  an  essential  preaedcnl  to  its  production. 

If  it  be  a  normal  growth  of  gunnery,  aa  legitimate  as  any  «dvanc« 
which  has  been  made,  and  of  no  less  importance,  time  and  use  will  be  sore 
to  demonstrate  it. 

It  is  evident  that  to  diaohorge  any  given  number  of  shot  In  a  cluster,  and 
utilise  the  means  for  giving  the  higheat  range  and  preusion  to  eaoh, 
there  muHt  be  employed  a  number  of  rifled  bores,  equiJ  to  the  number  (A 
shot 

llie  mechanical  difBculty  of  piercing  a  solid  shaft  or  cylinder  with 
orifices,  compared  with  the  cheap  and  almost  perfbct  pi-oduction  of  the 
single  tube  or  gun-barrel,  not  only  suggested,  but  practically  forced,  the 
adoptiofi  of  the  latter  as  the  basis  of  the  gun.  To  combine  a  number  of 
these  in  a  compact  form  so  as  to  make  a  ringle  body,  to  occupy  no  greater 
space  and  to  be  of  no  greater  weight  than  the  single  bore,  for  projecting 
the  same  weight  of  mettd,  each  to  perform  ile  office  of  prcgeetion  M  per- 
fectly as  if  alone,  was  a  work  of  considerable  difficulty  to  atttun,  tbon^ 
surprisingly  simple  when  accomplished.  It  was  found,  aa  placing  « 
number  of  externally  cyHndrical  tubes  or  gun-barrels  together,  the  group 
was  something  like  the  honeycomb  in  structure  with  open  triangular  spaces 
between  them.  That  eaoh  tube  had  six  lines  of  extamal  oontict  longi- 
tudinally against  six  surrounding  tubes.  This  contact,  even  when  pressed 
together,  was  only  a  line,  scarcely  so  muob  aa  to  be  cidled  apooo. 

The  spring  or  vibration  of  iron  and  steel  barrels,  when  in  contMt,  and 
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Bunultaneously  discharged,  is  eucIi  as  to  destroy  the  range  and  jirecision  of 
the  shot.  It  was  found,  on  experiment,  that  certain  alloys  of  lead,  with 
other  metals,  even  common  solder,  completely  answered  the  purpose  of  an 
inelastic  and  deadening  lining,  which,  by  occupying  the  spaces  between 
the  tnhes,  practically  enveloped  each  although  they  were  in  contact  (tliis 
contact,  however,  need  not,  and  will  not  practically  occur),  with  sufficient 
cohesion  to  solidify  them  into  one  solid  body  in  connection  with  an  enter 
metallic  case  in  which  they  were  placed.  It  was  then  found  that  not  only 
did  each  tnbe  perform  as  well  as  when  singly  and  alone,  but,  owing  to  its 
being  surrounded  with  this  inelastic  and  incompressible  material,  with  the 
Bix  adjoining  tubes  forming  so  many  perfect  arches  for  its  support,  the  barrel, 
though  very  thin,  was  incapable  of  disruption,  and  freer  from  vibration  than 
when  in  the  single  gun  with  an  excess  of  thiclcness.  Each  barrel  was  thus 
in  a  more  perfect  state  for  projection  than  has  been  hithei-to  practically 
realised. 

In  considering  tiie  comparative  weight  of  the  single  barrel  of  large  calibre, 
and  many  small  ones  of  the  same  projectile  capacity,  it  is  now  well  known, 
(formerly  it  was  doubted,)  that  the  disrupting  force  of  gunpowder  increases 
from  an  increased  quantity,  in  a  higher  ratio  than  tho  additional  law,  which 
regulates  the  quantity.  Thus,  while  its  quantity  is  increased  by  addition, 
the  power  for  disruption  is  augmented  by  some  unknown  multiple  ratio. 
60  the  resistance  of  iron,  steel,  or  any  substance,  against  this  force,  does 
not  increase  in  proportion  to  its  quantity,  or,  more  strictly,  it  decreases  as 
its  thickness  increases,  because  the  resisting  tenacity  or  capacity  of  the 
different  layers  of  tho  metal  cannot  meet  or  resist  the  force  at  the  same 
instant.  Thus,  it  theoretically  appears,  and  I  have  found  it  so  in  practice, 
with  a  given  weight  of  metal  to  be  projected,  and  of  powder  to  project  it, 
ft  less  weight  of  material  is  required  where  tho  powder  and  shot  are  sub- 
divided and  projected  through  several  barrels  than  when  exploded  and 
projected  in  one  body  through  one  ban-el.  I  have  dwelt  upon  relative 
weight  because  it  is  mtet  important. 

With  reference  to  dimensions,  there  seems  to  be  theoretically  and 
practically  no  substantial  variance  between  the  group  and  the  single  bore  ; 
for,  while  the  group  has  greater  diameter  and  allows  an  application  of  the 
power  to  a  greater  sectional  area  of  the  projectile  matter,  fliere  is  a  corre- 
sponding diminution  in  the  length  of  the  chase  in  the  small  calibre,  so 
that  in  external  dimensions  the  two  systems  are  about  alike  when  the  outer 
cue  is  added. 

It  will  be  seen,  by  the  drawings  exhibited,  that  the  following  number  of 
gun-barrels  in  groups,  each  having  the  requisite  thickness,  can  be  con- 
tained in  an  outer  case  which  is  approximately  a  circular  cylinder,  the 
internal  diameters  of  which  are  given,  viz. : 

Small  bore  -451  calibre,  530  grains  solid  shot. 
Ka.  of  Sunli.  Cus,  iDternal  Dlmneter.  7rti«tns  Chares. 

'  ~      '     '  .,    lbs.     '  "" 


163 
211 


imder     7    indbes lbs.    5-87 

Vff    ., >.   10-42 

11  25 

U-56 

,   17-66 

3111 


lU 
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Eufield  '577  calibre,  2oz.  solid  shot. 

Mo.  of  Bartvla.  CaAc,  Internal  DLuDaler.  Fngectlle  Cbarfie- 

85     ...     .       wnder      Scinches lbs.  1062 

151 ,       111      „ ,    18-87 

163 12         „ „    20-37 

211     ...     .  „       15^      „ „    26-37 

The  ftdditiou  of  the  Case  with  tmrmions,  of  from  one  to  two  and  a  half 
inches  in  thickness  at  the  breech,  decreasing  to  one-fom-th  of  an  inch 
at  the  muzzle,  shows  the  fiill  dimensions  of  the  several  guns,  of  different 
capacities. 

Having  thus  obtained  a  group  of  barrels,  which  in  weight,  form,  and 
facility  of  mobilising  as  a  single  body,  will  compare,  in  these  respects,  with 
the  single  bore  of  like  capacity,  the  next  step  is,  to  prepare  for  charging, 
and  diechfti^ng  them,  wiUi  equal  facility  and  rapidity. 

Breech-l»«ding  may  have  lumts  in  its  economy  with  the  single  shot, 
possibly  very  narrow  Umits ;  applied  to  the  multi-barrelled  gun,  it  sur- 
passes the  most  sanguine  anticipations  of  Its  projectors. 

A  solid  block,  or  disc  of  metal,  is  bored  with  as  many  oiilices,  or 
chambers,  in  its  front  face,  as  there  are  barrels,  each  to  hold  the  required 
quantity  of  powder  for  each  shot,  as  well  as  the  shot.  They  correspond  to 
the  group  of  bores,  so  that  when  this  disc  or  Breech- Piece  is  brought 
against  the  breech-ends  of  the  banels,  it  gives  a  separate  charge -chamber 
or  breech  to  each. 

If,  in  bringing  this  breech-piece  against  the  barrels,  or,  in  other  words, 
the  charge-chambers,  in  connection  with  the  bores,  this  union  should  be 
in  auj  degi-ee  imperfect,  the  escape  of  gas,  or  windage,  from  so  great  a 
niunber  in  such  close  proximity,  would  at  once  disrupt,  or  ultimately  destrc^ 
the  gun. 

Ihe  revolving  fire-arms  of  Colt,  Adams,  and  others,  it  is  true,  show  a 
chamber  behind  the  barrel,  dependent  only  upon  the  mechanical  fit  of  two 
plane  surfaces  to  st«y  windage ;  but  here  there  is  but  one  chamber,  and  the 
gas,  if  it  escapes,  passes  hannlessly  into  the  atmosphere.  Again,  with  one 
barrel,  a  close  mechanical  fit  can  be  obtained,  while  it  is  impossible  to  bring 
several  hundred,  against  a  plane  surface,  so  that  each,  will  equally  fit,  and 
press  against  it. 

It  was  found  if  short  thin  Tubes  of  copper,  brass,  or  steel  (when  of  the 
latter  material  to  be  rolled  in  two  thicknesses,  like  a  strip  of  paper  whii^ 
has  been  coiled  about  the  finger,)  projected  a  short  distance,  say  one-third 
or  one-half  an  inch,  from  the  powder-chambers  in  this  breech,  so  as  to 
enter  a  recess  larger  than  the  bore  in  the  breeeh-end  of  the  barrels,  they 
formed  tubular  bridges  over  this  .joint  or  imion,  and  the  escape  of  gas  was 
stopped.  For,  however  loose  is  the  fit  of  this  tube  in  the  barrel,  if  it  is 
thin,  or  made  of  a  coil  so  as  to  be  elastic,  the  expanding  gas  in  pass- 
ing through,  presses  it  outwai-ds  against  the  surrounding  chamber,  thus 
making  for  the  time,  when  it  is  required,  the  most  perfect  mechanical 
fit.  By  making  these  short  tubes  conical,  that  is  externally  tapering, 
and  thinner  towards  their  projecting  ends,  it  insures  their  easy  and 
safe  entry,  and  allows  the  breech-piece  to  be  pushed,  or  brought  home 
against  the  group,  without  the  application  of  any  cocsiderable  force  to  the 
breech-screW' 
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Here  tien  is  obtained  a  moveable  breech,  capable  of  receiving  the 
powder  and  shot  in  separate  charges,  and  when  in  position  behind  the 
group  of  barrels,  and  retained  by  a  screw  working  beliind  it,  making 
separate  and  perfect  guns  of  each,  as  independent  as  if  tlicre  was  but  one 
barrel  and  one  brceeh-piecc  for  it.  Like  the  baiTels,  these  chambers  aro 
in  a  single  piece,  to  be  uianipulat«d  with  the  same  ease  and  facihty  as 
though  it  contained  one  charge  chamber,  which  would  hold  the  same 
quantity  of  charging  material. 

We  now  have  bores  and  breeches,  in  which  the  highest  proportion  of 
powder  may  be  applied  to  each  shot ;  for  this  architecture  of  the  honey- 
comb, and  surrounding  arches,  extends  to  the  breech-piece  as  well  as  the 
barrels,  giving  the  greatest  possible  resistance  to  the  ijuantity  of  metal 
employed. 

For  producing  simultaneous  ignition,  it  was  observed  that  radiation  was 
nature's  process  of  distribution  ;  that  heat,  and  the  gas  from  gunpowder, 
which  contains  it,  are  both  imbued  with  a  radiating  tendency,  as  one  of 
their  primal  laws  of  being. 

A  central  point  of  ignition  with  galleries  radiating  from  it,  in  the  breech- 
piece,  in  the  rear  of  the  powder  chambers,  forming  arteries  or  flues,  and 
connected  with  the  chambers,  by  no  matter  how  small  an  orifice  to  each, 
was  found  to  produce  simultaneous  ignition  in  an  admirable,  and  nearly 
perfect,  manner.  Gunpowder,  when  confined  so  as  to  exert  great  force, 
has  a  tendency  to  remove  obstrnctious,  and,  where  there  is  a  passage  or  vent, 
to  open  and  not  to  close  it.  These  passages  do  not  receive  the  powder 
but  only  its  gas,  and  require  cleaning  only  at  long  intervals,  and  after 
hundreds  of  discharges.  They  are  either  bored  with  a  driil  in  the  solid 
rear  of  the  breech-piece  laterally  or  crosswise,  or,  which  is  preferable,  cut  in 
the  form  of  channels  with  a  chisel  on  the  back  face  of  the  breech,  and  small 
orifices  pierced  from  these  channels  to  each  chamber.  This  face  is  then 
covered  with  a  flat  disc  which  is  brazed  or  screwed  over  them.  While 
the  latter  process  is  most  economical,  it  also  allows  curves  to  be  introduced 
in  the  place  of  sharp  angles  at  the  various  points  of  intersection,  which 
angles  are  objectionable  in  the  boring  process. 

The  drawings  exhibit  the  position  of  these  galleries  and  the  simple 
arrangement  for  easy  access  to  them,  when  required, 

A  vent  orifice,  in  the  centre  of  the  disc  in  the  rear,  leads  to  the  centre 
of  ignition  and  radiation,  in  which  a  friction-match  may  be  inserted,  or 
to  which  a  lock  and  cap  may  be  applied,  thus  again  using  the  same  ar- 
rangements for  discharging  ^e  gun  found  moat  convenient  with  existing 
artillery.  The  centre  charge  chamber,  if  bored  deeper  than  the  others,  will 
come  down  into  and  di-op  part  of  its  powder  charge  in  this  focal  centre  of 
the  ignition  galleries.  Tliis  is  a  convenient  arrangement,  as  it  supplies  the 
ignition  powder,  without  any  priming  or  especially  prepared  match,  to  give 
the  requisite  gas  for  the  galleries.  Tlie  outer  case,  on'which  are  the  trunnions, 
extends  in  the  form  of  a  hollow  cylinder  to  the  rear  of  the  barrels,  for  the 
reception  of  the  breech-piece,  and  also  so  much  further  to  the  rear  as 
to  allow  a  screw  or  plate,  turning  on  a  pivot  or  boss  projecting  from  the 
hack  side  of  the  breech-piece,  to  screw  into  this  hollow  cyhnder.  Tliis  screw 
serves  to  open  and  close  the  breech  and  hold  it  in  position  during  the  dis- 
charge.   There  is  a  hinge  joint  which  connects  the  lower  side  of  the  breech- 
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piece  (when  tlio  gnu  is  relatirely  small)  b)  ft  alidiiig  bar,  working  in  a 
grooTC,  in  the  under  ade  of  the  case.  When  the  breech  is  nnsorewed  it 
opens  or  falls  back  like  the  lid  of  a  teapot,  Bnpported  by  this  hinge  snd 
bar.  The  front  face  of  the  breech-piece  is  thna  In  a  horizontal  position 
with  its  charge  chamberB  opening  upwards  ready  to  receive  the  charge. 
When  the  gun  and  breech-piece  are  relatively  large  and  heavy,  instead  of 
one  sliding  bar  at  the  bottom,  there  shonld  be  two,  one  at  each  aide,  and 
instead  of  a  hinge  the  breech  is  attached  by  small  pinions,  so  that  it  will 
swing  or  hang  between  them  when  imscrewed.  Sudt  is  the  guu.  It  con- 
BiBta  of  but  three  parts,  not  counting  the  hinge  bar ;  with  this,  four ;  and 
when  two  of  these,  fire.  The  outer  case,  widi  a  female  screw  in  it«  inner 
periphery  at  the  breech  end,  its  trunnions,  its  muzzle-plate,  and  its  claster 
of  barrels  solidified  inside,  forms  one.  The  breech-piece,  with  its  duunbeni 
and  short  tnbes  on  its  face,  its  galleries,  and  vent  orifice,  two.  The  B<n«w, 
with  two  short  handles  working  behind  the  breech-piece,  thret. 

It  may  be  noticed  by  the  thin  and  extended  drcumference  of  the  case 
at  the  breech,  greater  surface  for  the  thread  of  the  screw,  and  oonsa- 
qnently  greater  strength,  is  afforded  from  the  same  weight  of  metal 
tiian  in  tiie  single  bore  system.  The  screw  can  only  roceive  a  direct  back 
pressure  from  the  attempted  recoil  of  the  breech-piece,  there  being  no 
lateral  or  bursting  strain  upon  it,  and  it  is  wholly  removed  from  the  powder. 
Again,  subdividing  the  powder  gives  less  strain  in  this  one  direction,  while 
the  cutting  or  bursfJEg  effort  of  the  gas  for  escape,  is  limited  to  its  force  in 
any  single  chamber. 

Now,  can  tlie  same  principle  of  combination  be  need  in  introducing  the 
powderand  shot  into  the  gun  ?     I  answer.  Precisely  the  same. 

The  operation  of  charging  is  extremely  simple,  and  performed  as  qnit^y 
as  the  charging  of  a  musket.  In  all  cases,  the  gun  can  be  charged  as 
rapidly  as  any  single -shotted  breech-loading  gnns  projecting  equal  weights 
of  metal.  A  charge,  though  made  up  of  many  parts,  is  handled  as  a  single 
united  body. 

The  same  time  and  effort  is  required  to  empty  a  given  quantity  d 
powder  out  of  one  large  measure,  as  from  several  hundred  smaller  mea- 
sures, when  the  latter  are  connected  together  so  as  to  be  controlled  by 
one  act. 

There  is  the  same  care  and  precision  required  to  bring  one  bullet  co- 
incident to  an  orifice  for  insertion,  as  in  bringing  200,  when  the  latter  are 
so  arranged  that,  when  one  is  in  the  light  position  all  the  others  must  be. 

While  a  cartridge  can  be  made  for  inserting  the  powder  and  shot 
together,  conforming  with  the  existing  practice  of  putting  in  the  powder 
at  one  operation  and  the  shot  by  another,  is  considered,  as  at  present, 
satisfactory. 

For  charging  the  powder,  I  use  a  Brass  Flask  vrith  a  fiat  bottom,  of  the 
same  dimensions  as  the  face  of  the  breech.  A  slight  rim  or  band  around 
the  bottom  serves  as  a  guide,  so  that  it  will  always  and  instantly  take  a 
definite  position  when  set  on  the  breech-piece.  It  may  conveniently  hold 
but  one  whole  charge,  or  3,  5,  8,  or  10,  depending  upon  its  upward 
extension,  upon  the  capacity  of  the  gun,  and  upon  what  may  be  found  most 
convenient  in  this  respect.  The  top  is  covered  with  a  lid,  so  that  a 
package  of  powder  can  bo  instantly  put  in  and  closed.     The  bottom  is 
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pierced  with  orifices,  correBponding  to  the  charge  chambers.  Inside,  there 
is  8  separate  compartment  over  each  of  these  orifices,  each  of  which  will 
contain  a  preciseljr  measured  charge,  all  alike.  The  powder  in  the  flask 
is  above  these  compartments. 

Now,  by  the  simplest  possible  arrangement  of  two  plates  with  holes  in 
them,  one  above  and  one  below  in  the  inside  of  this  flask,  controlled  by  two 
knobs  or  springs  on  the  ontside,  and  by  merely  toaching  these  wiUi  the 
finger  the  compartments  are  instantly  filled  and  instantly  emptied.  At 
Buy  time,  whether  on  the  breech  or  when  held  in  the  hand,  or  in  the  act  of 
setting  it  on  the  breech,  the  pressure  of  the  finger  opens  the  compart- 
ments above,  and  the  powder  falls  in  and  fills  ^em.  By  placing  this  flask 
upon  the  breech-pleoe  and  touching  a  spring,  t^ero  is  instantly  deposited  in 
each  chamber  a  measnred  chaige. 

Whether  the  breech  contMns  one  chamber  or  500,  charing  with 
powder,  by  this  arrangement,  will  be  tiie  same  both  in  time  and  manipn- 
lation.  This  charger  is  strong  and  compact;  when  the  lid  is  dosed  it  is  a 
sealed  case;  neitherwind  nor  weather,  indeed  neither  water  nor  fire,  tmlesa 
from  a  shell  striking  it,  can  impair  its  use.  In  charging  the  shot,  that 
form  of  projectile  most  perfect  for  projection  is  found  most  convenient.  By 
loading  at  the  breech,  the  shot  are  deposited  in  chambers  8%htly  larger 
in  diameter  than  the  chase  or  bore.  They  thus  take  the  rifiing  without 
being  expanded,  which  in  mnzzle-looding  ts  obtaiued  by  the  flat  end  and 
hollow  rear.  Aa  elongated  projectile,  conical  at  both  ends,  is  used.  These 
are  set  in  orifices,  in  discs  of  common  deal,  corresponding  to  the  chamber* 
in  the  breech,  with  the  usual  paper  patch  around  them.  These  (»ifices 
are  slightly  opened  or  countersunk  on  the  iindereide  of  the  disc,  so  that 
when  placed  on  the  breech,  the  ends  of  the  short  tubes  will  just  enter 
each,  and  give  it  a  definite  position,  with  the  orifices  which  contfun  the 
bullets  directly  over  the  chambers.  When  the  shot  are  set  np  in  these 
discs,  melted  beeswax  and  tallow  is  poured  upon-them ;  this  in  its  fluid 
state  surrounds  the  shot  in  the  orifices,  and  in  cooling,  hardens  and  retuns 
them  in  their  places.  They  are  now  in  the  most  perfect  form  and  con- 
dition, cheaply  packed  in  discs  ready  for  nse  and  transportation.  If  ettik 
shot  contuns  one  of  General  Jacob's  percuBsive  shells,  they  are  by  thiti 
arrangement  handled  and  put  in  the  gun  with  perfect  Bid'ety,  and  I  cannot 
see  why  they  may  not  be  securely  stored  and  transported  in  this  way. 

To  charge  the  shot,  one  of  these  discs  is  placed  on  the  breech,  and  by  tJie 
application  of  a  fiat  board  with  projections,  like  the  ends  of  ramrods,  on  its 
under  side,  about  on  inch  in  length,  they  are  instantly  pushed  through  on 
the  t^p  of  the  powder.  More  force  but  less  time  is  required  to  push  100  to 
their  places,  than  one  through  the  barrel  of  a  muzzle-loading  rifle ;  as  a 
ramrod  with  two  points  upon  it  can  be  carried  one  inch  and  back,  quicker 
than  one  point  can  be  carried  30  inches  and  back  again.  By  taking  hold 
of  tiie  handles  of  Oio  screw,  the  breech  is  turned  up  and  slid  forward, 
when  the  screw  catches  in  tbe  case ;  one  turn  of  the  screw  {one  hand  of  a 
man  has  ample  strength  for  this  with  a  12-poimder)  and  the  gun  is  ready 
for  the  match. 

Another  convenient  means  of  loading  the  shot  is  to  put  them  in  deal 
discs  with  their  front  ends  at  the  bottom,  the  orifices  in  which  they  ara 
set  not  bemg  pierced  through  the  board.     In  this  cue  &ef  we  not 
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fastened  by  the  lubricating  material,  but  set  looeely.  A  makc^^j  or 
other  hard  wood  board  and  a  brass  plate  fastened  to  it,  with  holes  tiurough 
them,  corref^nding  to  the  chister  and  breech,  is  all  that  is  now  required 
as  a  bullet  chai^r, 

A  spring  keeps  the  brass  plate  with  tta  lands  or  solid  parts  under  the 
orifices  in  the  hoard,  so  that  tjie  shot  cannot  pass  through.  This  charger 
is  set  on  the  disc  containing  the  bnllets  and  turned  over  when  the;  fall 
into  the  holes  in  the  charge-board.  It  is  now  placed  on  the  breech ;  guides 
give  it  the  right  podtion ;  when,  by  touching  the  spring,  the  holes  in  the 
brass  plate  are  brought  coincident  to  those  Gonlaining  Uie  shot,  and  the 
latter  instantly  fall  through  into  the  breech. 

My  experience  as  to  the  divergence  of  the  shot,  ot  density  of  the  cluster 
when  discharged  is  this : — Commencing  first  with  a  37 -barrelled  gun,  bores 
one  inch  in  diameter,  set  parallel,  shot  10)-  oa.  each.  The  gun  is  under 
SOOlbs.  in  wei^t,  capacity  over  a  20-ponnder.  The  arrangements  con- 
nected with  the  breech  were  less  perfect  owing  to  the  early  stage  of  the 
invention,  thau  those  now  exhibited.  I  may  say  its  power  and  endurance 
were  surprising.  The  only  injury  I  could  ii^ct  upon  the  barrels  from  any 
weight  of  charge  occurred  at  vie  muzzle,  where,  from  the  rapidity  of  twist  in 
the  rifling,  extreme  length  50  inches,  and  high  velocity  of  the  projectile,  high 
charges  had  a  tendency  to  tear  out  the  bores  towards  the  muzzle.  The  me- 
chanical defects  or  want  of  perfect  parallelism  in  the  bores  gave  the  shot  a 
divergenoe  of  some  26  feet  in  400  yards  j  at  200  yards,  the  divergence  was 
only  half  this,  and  at  800  yards,  twice  as  much,  and  so  on  to  any  distance, 
which  I  could  ascertain  and  measure.  And  this  is  a  condition  of  the 
system,  a  diverging  cluster  increasing  iik  proportion  to  the  distance,  and 
plan  of  divei^nce  adopted  in  the  stmcturo  of  the  gun.  Where  the  group 
exceeds  150,  I  apprehend  a  slight  divergence  or  opening  of  the  biarrels  at 
the  muzzle  either  horizontally  or  vertically,  or  both,  will  be  desirable.  In 
a,  gun  of  91  barrels,  Enfield  "577  bore,  set  parallel,  I  find  about  the  same 
divergence  in  the  shot  as  that  just  described.  Thus,  »t  100  yards  nine- 
tenths  of  the  shot  will  be  placed  in  a  target  six  feet  s<;tUM%,  though  it  takes 
a  target  nine  feet  square  to  take  them  all  at  this  distance,  owing  to  the 
greater  divergence  of  a  few.  At  double  this  distance  tJiey  occupy  twice  the 
space,  and  so  up  to  a  mile  when  they  cover  subst*ntially  about  100  feet. 
When  only  one-half  or  one-third  of  the  group  in  this  91-barrelled  gun  are 
discharged  they  yet  give  about  the  same  divergence,  so  that  I  infer  when 
the  barrels  are  set  parallel,  the  mechanical  defects  do  not  increase  the  spread 
of  the  shot,  when  tkere  are  a  great  number,  more  thau  when  there  are  but 
few.  Theoretically  this  would  bo  so,  and  I  have  found  it  so  in  practice. 
It  would  follow  when  a  gun  projected  200  or  300  shot,  there  would  be  a 
great  deusity  even  at  an  extreme  range  of  2,500  yards,  if  set  parallel. 
At  1,200  or  1,500  yaids  they  would  cover  a  breadth  of  65  or  75  ft. 
so  effectually  that  not  a  man  could  live  on  the  ground  swept  by  such  a 
clond  of  shot. 

For  a  handy  field  gun,  150  of  the  "  small  bores "  can  be  made  to  come 
under  600  lbs.  in  weight;  its  capacity  will  be  lOJ  lbs  of  shot.  Recoil,  by 
the  sub-division  of  powder  and  shot  is  reduced  to  meet  this  reduction  in 
.  weight. 

I  can  ee«  no  cause  why  these  guns  will  not  stand  the  wear  of  service  as 
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vrell  as  any  others.  A  small  rifled  shot  neare  ihe  chsse  less,  and  a.  small 
charge  of  powder  eats  out  a  breech-chamber  less  than  when  the  shot  and 
powder  are  increased. 

The  only  parts  which  can  be  considered  delicate  and  liable  to  injnry  by 
use,  are  the  short  coned  tubes  on  the  face  of  the  breech.  These  from  the 
manner  of  charging  cannot  well  be  injured ;  but,  assume  it  to  happen,  they 
cost  about  two  pence  each,  are  set  in  smooth  recesses  of  very  little  depth, 
and,  while  it  is  impossible  for  them  to  be  blowu  out,  they  can  be  instantly 
pulled  out  with  an  iostnuoent  if  injured,  and  new  ones  replaced. 

The  limita  assigned  to  this  paper  preclude  a  comparison  of  the  eifective- 
ness  of  a  given  number  of  shot,  projected  by  a  gun  on  this  system,  and  by 
the  same  number  of  riflemen.  I  thinh  it  can  be  demonstrated  that  those 
fi*om  Hub  gun  would  be  by  far  the  most  efdcient,  owing  to  the  great  concen~ 
trstion  of  fire,  certainty  of  aim,  uid  greatly  extended  range.  The  varions 
military  uses  to  which  these  guns  may  be  applied,  as  well  as  the  advan- 
tages I  attach  to  a  group  of  shot,  the  divergence  of  which  increases  with 
the  distance,  must  from  the  same  canse  be  left  unnoticed. 


Not*. — TUe  Utter  port  of  tlis  foregoing  paper,  descriptive  o(  the  ajdem  of  constraction, 
vas  deliTored  withoat  written  nolei.  The  breeoh-parts  of  two  guns,  from  a  91 -barrelled, 
EnSeld  calibre,  and  an  SS-bairelled  ■mall  bore,  were  exhibited  with  wooden  niodeli  and 
diagTSTni  to  explain  ^leir  constmotion. 

A  reference  to  one  feature  of  eoiutroction  was  accidental!;  omitted.  It  is  hoped  it  will 
not  be  oonsidered  irregular  to  add  it  here. 

B7  a  simple  arrangement,  these  guns  may  be  Jisciiarged  b;  seotiona  of  one-sixth,  qne^ 
third,  or  one.half  of  (he  group,  the  other  seotiona  remaining  charged,  ready  io  be  flred 
instaDtiy,  or  at  any  intenat  of  time  afterwards. 

It  will  be  observed  the  ignition  gailariea  in  any  group,  however  nnmerans,  are  but  six, 
■a  they  commence  divergenoo  fnim  the  oentre.  By  putting  a  cut-ott  or  itopcQck  acroaa 
each  of  these  pusages.  whioh,  by  turning  in  one  direction,  will  open,  and  in  the  oppoeita 
close  the  paiaage,  the  gun  can  be  dischuiged  b;  accUens. 

With  a  80-pounder  naval  gun,  projeoling  i50  shot,  it  may  be  very  dedrable  at  ^mes  to 
discharge  it  in  sections  of  7G  each,  in  rapid  auccessien. 

I  have  practically  tested  auoh  a  cut-off,  and  find  it  can  ba  inecessfiiUy  wurited. — 0.  T. 


The  CHiiuii.n  : — It  is  not  customary  at  our  afternoon  lectorss  to  raise  anj  discnasions, 
but  this  i»  a  most  important  subject,  and,  aa  General  Vandenburgb  is  B  stranger.  It  will 
probably  forward  the  object  we  have  xa  view  if  any  gentleman  wonld  put  any  qaestion 
vbioh  would  elioit  additional  Infonnatian. 

Captain  Blikilt  :  I  think  that  there  is  no  questioii  remaining  to  be  answered,  General 
Tandenbnrgh  has  been  so  laoid  in  hia  explanations.  If,  however,  I  am  not  oat  of  order, 
I  shoold  like  to  exprese  an  opinion  on  the  matter.  In  the  first  place  I  will  begin  with  a 
point  in  whioh  I  cannot  go  quite  so  far  as  General  Tandenburgh.  That  is,  with  respect 
to  the  relative  range  and  accuracy  of  some  of  the  large  guns.  I  think  the  larger  they  are, 
the  more  aeeurate  they  are.  But  I  do  not  think  that  at  all  detncla  trota  what  I  peroeive 
te  be  the  great  merit  of  this  system,  though  it  will  not  be  i^pUcablB  far  a  range  of  10,000 
yards,  yet  I  believe  that  up  to  2,000,  even  to  2,500  yards,  this  syelem  aa  developed  by 
Oenenl  Tandenburgh  will  be  effective  ;  indeed,  I  believe  he  will  be  able  to  carry  the 
largest  canister  firing  up  to  fully  3.000  yards.  We  know  that  Qenenl  Jaoob  made  very 
geod  practice  ftom  the  shoulder  as  far  as  2,000  yards  with  a  single  rifie  hulleL  Now  to 
fire  from  a  steady  rat  a  cluster  of  ballets  of  that  kind  directed  ^unst  a  battery  of  arlillery 
at  two  or  three  thousand  yards  must,  I  conceive,  be  most  mischievous  to  the  battery.  At  a 
■taorter  range  perhaps  the  ordinary  canister  will  compete  with  it)  but  for  intermediate 
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nngei,  belweeaSOO  and  2,000  jardt,  1 0*11  oonotiM  nothing  iDiuih  more  d«>dl<r.  Then  is 
one  applioUion  of  it  whkili  Qenenl  Tsndenburgh  did  not  dwell  upon,  and  that  ia  agvut 
iron-clad  iMpa.  Even  lappoaing  Oencrsl  Yuidoaburgh  does  not  overcome  the  difficult; 
of  loading,  whidi  by  tome  limple  amngement  so  br  as  I  can  sec  he  lias  overcome,  jet 
vare  that  difficol^  of  loading  Mill  to  exM,  guns  of  this  kind  can  be  loaded  at  leiinre,  taken 
np  alongaide  within  laogs  ot  Uw  iron-olad  i«el  and  flrsd  at  teait  odos  or  tvioa  at  the 
part-liidea>  I  oan  ctmoaivatha  poeaibiUtj  of  at  leaaC  two  or  three  port- holea  being  aoland 
b;  the  buUeli,  and  the  ceitBint}  of  one  or  two  men  at  each  port-hole  being  killed  ;  and  I 
fuiej  that  would  be  ver?  much  more  misohieToiu  to  iron-plated  ships  than  even  the  pene- 
tntion  of  one  SOO-ponnder  shot.  0ns  SOO-ponnder  shot  will  not  stop  a  ship,  and  will 
at  most  onl7  do  letj  little  dami^,  whateaa  firing  from  thla  gun  if  oontinnad  wonld  reall; 
stop  a  ship. 

Captain  BuBOEaa ;  What  would  be  the  weight  of  one  of  these  gum  with  the  cinstef  «( 
85  baireli? 

Qeneral  Vihdenbitboh  :  Thin  gun  will  weigh  about  4001b.  The  qoantity  of  matter  it 
pnyeots,  S5  shots,  would  weigh  something  like  61b,  The  wwght  of  tha  gun  will  Im 
under  4001b  )  it  would  depend  very  muoh  upon  how  mush  the  outer  ease  wai  tuiaed 
down.  I  find  I  have  over-eetiinated  the  atrmigth  required.  Here  is  a  drawing  of  a  gnn 
(showing  it].  I  do  not  know  that  it  will  ever  be  made,  but  I  think  I  could  make  it 
entirely  succesafni  to  discharge  451  of  these  tmall  sliat.  I  am  more  and  more  con- 
vinoed  that  these  small  riut  will  meet  all  the  requirement*  of  the  &«ld.  Hera  is  ■ 
20-poander  gun,  tor  163  shot  of  two  ounces  each  -577  bore.  The  weight  of  this  gun  will 
be  1,200  lb. 

Ci^tun  BiTBGSSS ;  Do  jod  suppose  that  if  a  12-pounder  shot  were  to  strike  that  gun, 
the  blow  would  interfere  very  muoh  with  the  barreu  ? 

Qenenl  VinDENBiiRaH :  I  do  not  know  what  gun  would  stand  being  hit  a  great  man; 
times  with  solid  shot. 

Caplaiu  DuBaasa  :  I  mean  it  struck  b;  a  ^ngle  ibct. 

General  Tandenbdhoh  :  1  think  it  would  Injure  it.  The  gun  is  more  Tolnetable 
than  cutting  artillery,  lees  vulnerable  tbsn  a  musket.  I  do  not  think  it  would  be  worth 
much  after  being  struck  by  a  12'pouuder  shot, 

Capt^n  BuBGESS  :  Mi^t  It  not  be  obviated  by  a  casing  of  wrought  iron  ? 

General  VummtBvnau :  I  do  not  think  we  have  any  fleld-guns  that  Ue  invulnerable. 
It  they  are  onoe  hit,  or  knocked  off  the  gun-carriage,  they  are  worthless  (or  tliat  battle. 

Captain  Bdsobss  :  The  question  I  sik  is,  wheUier,  if  a  shot  struck  tt  and  bent  tome 
of  the  barrels,  it  would  be  uaeless  afterwards. 

General  Vandenbusoh  :  I  admit  that  to  be  so. 

The  Chiirman  :  The  casing  will  be  iron  ? 

General  ViNDENDtnioil :  Oun-mttal  casing  ;  bowevar  it  oan  be  made  of  forged  iron 
or  steel.  I  And  gun-metal,  at  it  can  be  caet  in  the  requisite  sbtpe,  ean  be  uted  niott 
oonvauiently. 

The  Chiibman  :  It  only  devolve!  npon  me  to  convey  to  Oeneral  Tandenburgh  our 
thanks  for  the  very  lucid  aocount  be  luw  given  ot  of  tliii  gun. 
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ON  THE  DISEMBAECATION  OF  TROOPS. 
By  Captjuh  W.  E.  MENDS,  E.N.,  C.B., 

DlKECIOB  OF  TbANSFORIB. 

BiFOHE  I  enter  upon  the  subject  standing  on  the  paper  in  my  name  for 
this  evening,  I  must  ask  the  indulgence  of  Uie  meeting  for  a  few  momenta 
whilst  I  endeavour  to  explain  how  it  is,  that,  for  the  fiwt  time  in  my  life,  I 
find  myself  in  the  position  of  lecturer,  and  before  so  critical  an  audience.  It 
being  generally  known  that  I  am  the  officer  who  drew  up  the  arrangements 
for  conveying  to,  and  disembarking  the  British  expeditionary  army  on,  tlie 
shores  of  the  Crimea,  as  well  as  for  tbe  subsequent  minor  operations  at 
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Kertcli  and  Einbtini,  I  have  at  vanoue  times  been  appealed  to  for 
some  of  the  details  connected  with  those  undertakings,  in  order  that  the 
experiences  then  gained  might  be  turned  to  account.  In  1858,  at  the 
rcquefit  of  tlic  officer  who  was  entrusted  ivitli  the  task  of  compiling  the 
engineering  data  of  the  Crimean  operations  by  the  Topographical  Depart- 
ment of  the  War  OlHcc,  1  furnished  a  paper  of  the  programme^  a  copy  of 
irhich  is  on  tlie  table- 
About  five  months  GiQce  I  was  again  appealed  to  by  a  brother  officer  to 
read  a  paper  at  this  Institution  on  "  The  Disembarcation  of  Troops,"  as  the 
eubject  was  deemed  important.  To  deny  its  importance  was  impossible, 
and  that  I  should  deliver  a  lecture  upon  it  seemed  equally  impossible; 
therefore,  on  the  moment,  I  declined  to  undertake  it;  aotwitfastandiog 
which,  I  am  here  to-night  to  claim  your  indulgent  hearing  of  nothing 
abstruse,  theoretical,  or  amuBing,  but  merely  a  few  facts  and  opinions,  the 
result  of  personal  experience,  in  the  hope  that  they  may  prove  so  far 
useful  as  to  call  attention  to  an  important  profesgioQal  subject. 
I  adopt  as  my  motto  a  quotation  from  Cicero— 

"  Qui  mui  potitur  eum  renim  potin;" 
which  is  translated  thus  :— '■  Whoeyer  is  master  of  the  sea  will  possess  the 
empire."  And  Bacon  comments  v^n  this  as  follows: — "  But  thus  much 
is  certain,  that  he  that  commands  the  sea  is  at  great  liberty,  and  may  take 
as  much  or  as  little  of  the  war  as  he  will ;  whereas  those  thai  be  strongest 
by  land  are  many  limes  nevertbeiess  in  great  straits.  Surely  at  this  day, 
vith  us  of  Europe,  the  'vantage  ground  of  strength  at  sea  (which  is  one 
of  the  principal  dowries  of  this  kingdom  of  Great  Britain)  is  great." 

England  will  do  well  if  she  lay  to  heart  in  1862  those  remarkable 
sentences. 

My  subject  tnea  being  the  disembarcatitui  of  troops,  I  set  out  with  the 
beli^  I  entertain,  that  to  a  great  military  nation  possessing  supremacy  at 
sea  belongs  the  power  of  successfully  landing  a  large  army  on  the  shores 
of  any  other  nation  with  which  she  may  be  at  war,  and  that  on  the  sea 
alone  can  an  attempt  at  invasion  be  frustrated. 

In  Btipport  of  this  assertion,  I  purpose  first  directing  your  attention  to 
some  of  the  remarkable  espcditions  recorded  in  histoiy,  coming  down  to 
those  nearer  to,  and  in  connection  with,  our  own  times.  Secondly,  I  shuU 
make  a  few  remarks  on  the  disembarcation  of  an  army,  showing  on  what 
contingencies  we  must  depend  for  the  success  of  the  operation.  Thirdly, 
I  shall  speak  of  the  duties  of  the  seamaa  towards  the  soldier  when  em- 
barked. Fourthly,  I  shall  put  before  you  the  elements  composing  an 
army,  with  a  few  observations  on  each.  Fifthly,  I  shall  direct  yonr  atten- 
tion to  the  necessity  for  adapting  the  vessel  to  the  arm  of  the  service  she 
has  to  carry,  or,  vies  vered,  the  arm  to  the  vessel,  with  a  view  to  rapid  dis- 
embarcation; also  to  the  description  of  boat  or  raft  for  commodious,  safe, 
and  expeditious  landing.  And,  lastly,  I  shall  give  the  det^ls  in  connec- 
tion with  an  imaginary  landing  of  an  army. 

Ancient  history  tells  us  of  many  combined  naval  and  military  opera- 
tions, some  of  them  of  so  gigantic  a  character,  in  point  of  number  of 
men,  as  compared  with  those  of  modern  times,  that  we  are  almost  apt  to 
question  the  veracity  of  the  historian.  For  the  conduct  of  those  expedi- 
tioiis  by  sea  (however  short  the  distance),  the  arrangements  must  hare 
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been  very  perfect  or  they  would  have  broken  down  under  the  pressure  of 
mere  numbers. 

The  expedition  of  the  Argonauts,  undertaken  1263  B.C.,  was  of  an 
important  character,  carried  across  that  capricious  Black  Sea  which 
absorbed  the  attention  of  the  world  in  1854  a.d.  We  read  that  "this  was 
the  first  great  enterprise  of  the  Greeks.  This  is  supposed  to  have  been 
Itoth  a  military  and  mercantile  adventure,  and  was  singularly  bold  for 
the  times  in  which  it  was  undertaken.  The  armament  consisted  of  many 
ships,  of  which  Argo  waa  the  largest,  equal  to  s  modern  vessel  of  200 
tons  burthen.  The  astronomer  Chiron  directed  the  plan  of  the  voyage;" 
which  I  take  to  mean  that  the  seamen  of  those  days  wisely  looked  to 
Chiron,  as  we  in  this  age  should  look  to  Fitzroy,  to  whom  the  merchant 
and  seamen  owe  a  vast  debt  of  gratitude,  which  will  probably  be  more 
largely  acknowledged  by  the  next  generation. 

"  481  B.C.  Xentes'  army,  after  crossing  the  Hellespont,  numbered 
1,700,000  infantry  and  82,000  cavalry.  In  the  fleet  were  1,027  ships 
of  war  and  3,000  galleys  of  three  banks,  having  on  board  517,600 
persons."  The  passage  of  such  a  host  across  such  a  stream  as  the  Helles- 
pont required  great  administrative  and  practical  ability.  Further,  we 
read  that  with  1,200  ships  he  attacked  880  Greek  ships  in  the  Bay  of 
Salamis,  and  on  being  defeated  Xencet  fled  with  precipitation  across  the 
Hellespont,  as  I  conclude  his  supplies  were  cut  off. 

The  expeditions  of  Alexander  the  Great  are  without  end :  834  B^.  he 
crossed  the  Hellespont  with  30,000  foot  and  5,000  horse,  encountered  on 
the  banks  of  the  Granicus  the  Persian  army  of  100,000  foot  and  10,000 
horse,  and  defeated  them.  The  operation  of  crontng  must  have  been 
expeditious  and  precise,  the  result  alone  of  good  arrangement.  Alex- 
ander's admiral,  Nearohns,  must  have  possessed  infinite  ability  and  nautical 
skill  in  the  conduct  of  his  fleet,  embarking,  disembarking,  and  supplying 
armies  in  the  Indian  seas. 

The  successful  invasion  of  Britain  by  Julius  Ciesar  64  B.C.,  and  ^ain 
by  William  of  Iformandy  in  1066  a.d.,  were  well-executed  operation!, 
snovring  great  nautical  s^ll  and  arrangement. 

We  read,  in  a  paper  by  Professor  Airey,  of  the  former,  "  that  600 
ships  adapted  to  beach-landing  were  built  expressly  for  this  expedition) 
28  long  ships  and  numerous  merchant  vessels,  so  that  800  ships  were  in 
sight  at  once,  carrying  five  legions,  or  21,000  toot  and  2,0(K)  cavalry, 
b^des  camp  followers  and  saibrs,  probably  40,000  souls  in  all."  This 
flotilla  was  floated  off  at  a  single  tide  from  some  port  of  France.  I 
conclude  the   charaoteri  sties   of    the   British   Channel   have  not  much 


The  same  author  tells  us  that  William  floated  at  one  tide  1,400  ships, 
carrying  60,000  men. 

The  Spanish  Armada,  which  threatened  this  country,  was  defeated  at 
sea  by  a  comparatively  small  but  gallant  force,  the  elements  certainly 
proving  adverse  to  Spain. 

In  the  year  1647  the  Dutch  Fleet,  with  but  4,000  troops  on  board, 
alarmed  the  whole  coast  of  France,  and  by  it  obliged  the  French  king  to 
keep  near  100,000  men  upon  the  maritime  coast,  as  not  knowing  what 
point  they  would  flx  on,    A  state  of  things  to  which  the  foUowiiig 
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qnotalioa  from  Drydai'i  satire,  entitled  Absaloin  and  Ahhophelf  nenia 
appropriate: — 

As  when  a  battling  Btonu,  engender*!]  hi^, 

Bf  «lDdi  BphBld,  hrnngi  hoT'ilng  in  the  ikj, 

Ii  gu'd  npon  b;  er^  tnmbUng  (wtin, 

llu  tar  U«  TiMjard  Cmm,  and  tbu  Ui  gnia  t 

Pot  blooming  pbnie,  and  flowen  hw  i^niiD^  tbMei 

For  lambe  jeui'd  Utal;,  and  tor  labVIng  bee* ; 

To  guard  hh  iloek  eadi  to  tte  gods  doa  Mil, 

UMMttln  iriMD  dM  ■M-cbarg'S  dondi  will  hO ; 

E'm  ao  Ike  donbtM  natkoa  watok  hia  anM, 

With  terror  each  expecting  hla  aUnna. 

It  may  be  said  tbat  we  should  not  and  cannot  veil  compare  the  expe- 
dltions  of  bjgone  days  with  thoK  of  the  present  age ;  but  I  confeea  I  do  not 
see  why.  In  my  opinion,  inTasions  or  disembarcations  are  aa  practicable 
now  as  ther  erer  were ;  indeed,  navigation  has  been  simplified  by  the  aid  of 
steam,  and  c^terations  pToportionaUy  accelerated.  An  insular  nation  like 
our  own  shonld  never  permit  a  hostile  force  to  reach  her  shores. 

Look  at  the  remaikabie  and  snccessfnl  landing  of  troops  at  Cape  Breton 
in  1768  nnder  Admiral  Boscawenand  General  Amherst.  We  read  in  "HiQ 
Conquest  of  Canada,"  by  that  charming  writer  Warbnrton,  the  graphic 
description  of  that  operntioa,  as  fbllowa  ; —  . 

"  Equipments  were  carried  on  in  Enghind  with  vigorons  teal,  and  oa 
the  19th  Febmary,  1758,  a  magnificent  armament  suled  &om  Ports- 
month  for  the  Acadian  peninsula.  It  reached  Hali&x  on  the  28th  Uay. 
[three-and-a-half  months  at  seat  Imagine  the  horror'Strioken  mind  of  the 
present  day  at  such  a  voyage.]  22  ships  of  the  line,15  frigates,  120  smalla 
vessels,  sailed  under  the  Admiral's  flag,  carrying  11,600  troops,  including 
artillery  and  engineers,  almost  exclusively  British  regulars.  The  troops 
were  tolA  otF  in  three  brigades  of  nearly  equal  strength  under  Brigadiers 
Whitraore,  Lawrence,  and  Wolfe. 

"  At  dawn,  on  the  2nd  June,  ^e  armament  arrived  off  Cape  Breton, 
where  the  greatest  part  of  the  fleet  came  to  anchor  in  the  open  roadstead 
ofGabarusBay." 

It  was  evident  that  celerity  and  precision  were  the  order  of  the  day,  accom- 
panied by  complete  preparation  and  oi^nisation;  for  mark  what  foIIowa>— 

"Amherst,  the  General,  hoped  to  land  before  daylight  and  surprise  the 
garrison  of  Louisburg;  and,  with  that  view,  orders  were  issued  to  foriiid 
the  slightest  noise,  or  the  exhibition  of  any  light,  on  board  the  transports 
near  the  shore;  the  troops  were  especially  warned  to  preserve  profound 
nienee  as  they  landed.  But  the  elements  rendered  these  judicious  ordera 
of  no  av^.  Morning  came  with  a  dense  fog  and  heavy  Atlantic  swell, 
which  broke  in  impassable  surf  on  the  beooh.  This  lasted  for  six  snc- 
eessive  days,  dtiring  which  the  enemy  toiled  night  and  day  to  strengthen 
tbeir  position  along  the  beach,  and  lost  no  apportuni^  of  firing  upon  and 
■helling  the  ships.  On  the  8th  the  swell  partially  sabiided,  and  the  naral 
officer.  Commodore  Durell,  pronounced  the  beach  practicable.  The  troops 
were  placed  in  the  boats  before  daybreak;  the  inshore  covering  ships 
opened  fire  to  clear  the  way ;  in  a  quarter-of-an-hour  the  boats  pushed  on, 
the  left  under  Wolfe,  the  right  and  centre  under  Whitmore  and  Lawrence. 
The  left  division  was  the  first  to  reach  the  beooh.    The  Rrench  atood  finn 
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and  held  thd;  fire  until  tlie  anailanta  were  dote  inshore;  then,  as  the 
boats  rose  on  the  dangerom  turf,  they  poured  in  a  rattling  vollej  fnm 
every  gun  and  musket  that  would  bear.  Many  were  struck  down,  but  not 
a  shot  returned,  Wolfe's  flagstaff  was  shivered  by  a  bar-shot,  and  many 
boats  were  badly  damaged;  still  the  sailors  forced  their  way  through  the 
surging  waves,  and  in  a  very  few  minutes  the  whole  division  was  ashore, 
and  the  enemy  driven  from  their  entrenchments.  The  vlotors  pushed  on, 
making  70  prisoners,  until  the  guns  of  Louisbui^  checked  their  advance. 
la  the  meantime  the  remaining  British  divisions  had  landed,  but  not  with- 
out losing  100  boats  and  many  men  &om  the  increasing  violence  of  the 
tea.  For  two  more  days  no  artillery  could  be  landed.  On  the  11th  the 
weather  began  to  clear  and  progress  was  made.  Hitherto  the  troops  had 
snSered  much  for  want  of  provisions  and  tents.  On  the  26th  Louisburg 
surrendered." 

X  can  Bcaroely  quote  a  stronger  example  in  proof  of  my  belief  that 
it  is  always  in  the  power  of  a  great  and  gallant  people,  with  God's  help, 
posseasing  command  of  the  highway  the  sea,  to  ccmduct  a  flotilla  and 
Und  troops  on  a  hostile  shore  in  safety.  The  resistance  offered  was 
gallant,— the  characteristic  of  French  troops. 

The  landing  of  Wolfe  at  Quebec  in  the  subsequent  year  sounds  almost 
like  a  romance. 

The  landing  in  Egypt  under  Admiral  Lord  Keith  and  Sir  Balph  Aber- 
oromby  is  another  sinking  case. 

"  On  the  day  of  arrival  in  Aboukir  Bay,  too  much  time  elapsed  before 
all  were  at  an  anchor  to  allow  of  the  disembaroation  being  accomplished 
before  night.  For  six  snccessivo  days,  northerly  gales  with  a  heavy  sea 
prevented  the  operation.  At  2  a.m.  the  troops  began  embarking  in  the 
boats,  anmbering  820.  At  8  a.m.  the  signal  was  made  to  rendezvous  near 
a  brig  of  war  at  anchor,  at  gun-shot  distance  flrom  the  shore ;  but  so  great 
was  uie  range  or  extent  of  the  anchorage,  that  it  was  not  until  9  a.m.  the 
signal  could  be  made  for  the  boats  to  advance  towards  the  shore."  Thus 
the  men  must  have  been  nearly  eight  hours  cramped  up  in  the  boats  befoire 
they  reached  the  beach,  during  which  time,  in  these  days,  aided  by  steam, 
an  army  of  30,000  men,  including  artillery  and  cavalry,  could  be  lauded. 

We  read — "  The  force  opposed  to  them  consisted  of  7000  •  French 
troops,  with  fifteen  pieces  of  artillery  in  position,  commanding  the  whole 
space  of  diaembarcation,  and  others  with  fteld-pieces  and  mortars  in  dif- 
ferent excellent  positions  which  the  ground  afforded. 

"  A  fire  of  grape  and  musketry  from  behind  sand-hills  seemed  to  threaten 
the  boats  with  destructioii,  while  the  oastle  of  Aboukir  maintained  a  con- 
stant and  harassing  fire  on  their  right  flank.  Nevertheless  the  beach  was 
arrived  at,  a  footing  obtained,  and  the  enemy  forced  back  from  all  his 

*  RoTsI  HoepiUl,  ChelMa, 
Mr  DE&K  Admiral,  HanA  S7, 1863. 

Aa  fOQ  Memed  dniioiu  la  know  tlie  atiength  of  tbe  oonlendlng  *niiieB  in  EgTpt  (at 
AlexudiU}  hi  1801, 1  vrota  to  a  friaod  of  mine  at  the  Hone  Quardi,  and  be  infiHiirad 
m«  Uutt  the  Frcndi  had  IS.OOO  fluting  men,  and  that  John  Bull  had  oalj  11,000. 
So  Out,  in  the  hope  that  this  bit  of  inlijrmatioD  m*j  be  uB»fal  to  youi  lecturiDg  fiiend, 
I  lend  it  to  jou.    Believe  me,  vei7  trul  j  ^nn, 

J.  MoanxTON  WiuoN, 
A  "  Hidd;  "  o(  the  Oldm  Time. 
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poaidons.  The  boats  i«turaed  without  delay  for  the  wcoikl  diviBion,  and 
befta^  the  evening  of  the  9tb  the  wh<Je  army  wai  landed." 

What  waa  done  in  1801  can  be  d<«iie  in  1662,  with  this  didfereoce, 
tliat  with  the  aid  of  steam  we  ot^ht  to  be  able  now  to  do  in  one  hoar  what 
occupied  many  then. 

"  Buonaparte,  availing  himself  of  the  perfect  organisation  of  a  mighty 
empire,  maintained  an  enormous  army  for  some  time  on  the  barren  gronnd 
above  Boulogne."  His  preparations  &r  invading  this  country  were  iti  them- 
selvb  complete:  ha  wanted  biU  om  thing, — the  command  of  the  ChaitntL 
Models  of  the  boats  and  flats  oonstmcted  under  his  direction  may  now  be 
seen  in  the  Uuseum  of  ArtiUery  in  Paris,  and  io  the  Model  fioom  at  Tonkin. 
Who  con  lay  what  might  have  been  the  result  had  he  been  able  to  land  a 
large  army  on  onr  shores;  or,  had  he  lived  in  this  age  of  steami  to  what 
his  ambition  might  not  have  led  him  if  the  seajverefor  amomeat  left;  open? 

The  landing  of  the  French  in  Algeria  in  1836|  and  the  capture  of  that 
stronghold,  is  another  case  in  point. 

The  last  example  I  shall  quote,  is  that  of  the  expedition  to  the 
Crimea  in  1854,  though  I  camiot  pass  annolioed  the  very  last  expedition 
to  China,  under  Vice-Admiral  Sir' James  Hope  and  General  Sir  Hope 
Grant,  it  appears  to  have  been  an  operation  so  perfectly  and  completely 


The  British  portion  of  the  expedition  to  the  Crtniea  consisted  of  120 
sail,  including  10  ships  of  the  Ime  (two  of  them  being  screw  steamers),  4 
frigates  (one  of  them  being  a  screw  steamer),  11  steamers  of  war  (paddle 
and  screw),  24  steam  transports  including  three  of  Her  Maiesty's,  7 
steam-tugs  (a  most  valuable  adjunct),  and  64  sailing  ttuisports. 

The  British  ships  of  war,  with  two  or  three  exceptions,  carried  no  troops ; 
thus  were  they  in  the  proud  position  of  convoying  squadron  to  the  allied 
forces,  all  the  French  and  Turkish  ships  of  war  being  lull  vi  troops  and 
materiel  of  war,  because  they  had  not  such  a  transport  fleet  at  their 
command. 

The  force  (British)  to  be  disembarked,  consisted— 

90,000  Infantry        54  guns        1624  horses  for  guns. 
2,192  Artillery  1530         „         Cavalry. 

1,240  Cavalry  65         „         Staff. 

160         „         fi^gimental  Staff. 

88,452  men  3349  horses. 

Number  of  boats  employed  in  landing  men   .     .     826 
Number  of  horse  and  gun  flats 24 

The  allied  flotilla  when  at  sea  numbered  somewhere  about  400  sail, 
and,  as  many  of  the  ships  were  propelled  by  steam  power,  it  was  humor- 
ously said  that  Manchester  had  got  adrift  in  the  Black  Sea,  a  remark  that 
unwittingly  reflected  credit  on  the  compact  order  of  the  transport  fleet. 

Arrangements  were  complete  for  landing  at  each  trip  6,400  infantry, 
12  guns,  216  artillery  horses,  and  all  the  horses  of  the  staff.  It  was 
decided  by  the  late  Lord  Raglan  not  to  land  the  engineers  or  cavalry  until 
the  whole  of  the  infantry  and  artillery  had  been  disembarked.    At  7  a.m. 
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when  the  operadon  commenced,  the  water  wais  Bmboth  as  glass;  no  enemjr 
appeared  to  oppose  the  landing.  As  the  ships  were  taking  up  positioa 
only  one  Bassian  t^cer  with  his  mounted  orderly  appeared  on  die  beach, 
and  remained  beside  hia  horse  for  a  considerable  time,  apparently  occupied 
with  his  note-book,  as  though  he  were  dotting  down  our  proceedings, 
certainly  neither  contemplating  a  descent  upon  his  shore,  nor  a  departure 
irom  the  rules  of  chivalry  in  ttie  receipt  of  a  warning  shot.  Suddenly  our 
design  seemed  to  burst  upon  his  mind,  and  he  beat  a  very  hasty  retreat, 
narrowly  escaping  capture,  for  the  landing  of  the  French  troops  further  to 
the  eaAward  had  not  been  noticed. 

By  6  p.m.  30,000  iniantry  and  24  gnus,  or  four  complete  batteries,  were 
landed:  but  sunset  came  upon  us  with  a  louring  sky  and  a  threatening 
swell  breaking  on  the  beach,  a  sure  indication  of  approaching  wind, 
rendering  the  diaembarcation  of  artillery  more  and  more  tedious  and 
difficult.  At  nightfall  the  weather  was  so  bad,  and  sea  heavy,  that  the 
operation  had  to  be  suspended.  The  troops  had  landed  with  three  days' 
provisions  in  their  havresaoks,  but  without  tents  or  camp  equipage  of  any 
kind.  Thus  was  that  gallant  army  exposed  for  two  days  and  nights  on  a 
hostile  shore  with  no  water  except  what  fell  from  the  heavens,  not 
half  its  artillery,  no  shelter,  and  in  the  vicinity  of  a  powerilil  enemy. 
There  were  ample  grounds  lor  anxiety  on  the  part  of  the  military  chief; 
but  the  late  Lord  Baglan,  who  was  by  nature  calm,  knew  that  he  was 
relying  on  the  oharaoterislic  endurance  and  gallantry  of  British  soldiers, 
and  Uiat  at  that  moment  he  had  under  bis  command  the  flower  of 
England's  chivalry,  therefore,  when  communication  was  again  open 
between  the  fleet  and  the  shore,  not  a  murmur  fell  upon  the  ear.  The 
(^eeriul  and  successfiU  advance  of  the  line  has  been  elsewhere  graphically 
described. 

The  foregoing  examples  strengthen  my  belief  in  the  assertion  with 
which  I  set  out.  In  past  times  it  has  been  seen  that  oar  own  country  has 
been  twice  successfully  invaded  and  brought  into  subjection  to  a  foreign 
yoke;  and,  if  the  sea  be  ever  held  in  possession  by  a  great  military  power 
hostile  to  England,  there  is  no  reason  whatever  why  a  powerful  axmy 
shotild  not  again  be  landed  in  safety  on  her  shores  in  spite  of  brick  and 
mortar.  I  have  heard  a  statesman  put  it  thus  : — "  We  cannot  suppose 
for  one  moment  tliat  any  foreign  force  could  hold  England;  they  might 
land  and  bum  a  coast  town  or  two;  but  what  would  be  the  effect  upon 
the  world  until  England  should  be  avenged  for  such  an  insult  ?" 

Prevention  is  surely  better  than  cure,  and,  whilst  the  highway  to 
England  is  over  the  sen,  there,  and  there  only,  is  the  place  to  defeat  such 
an  oliiject.  With  the  aid  of  steam  an  unopposed  landing  may  be  almost 
guaranteed;  so  many  feints  can  be  made,  so  many  distractioDs  practised, 
that  a  defending  force  on  the  shore  would  be  harassed  aad  worn  out  with 
&tigne,  whilst  the  invader  would  land  fresh.  Even  though  an  opposing 
force  preseulfid  itaelf  at  the  beach,  it  would  be  difficult  for  the  men  to 
maintain  position  in  the  face  of  a  powerful  covering  artillery;  but  unless 
the  sea  ware  clear  no  wise  man,  however  ambitious,  would  attempt  to 
cross  it  for  the  purpose  of  invading  a  country.  We  well  knew  that 
Sebaatopol  was  one  of  the  strongest  existing  fortresses,  likely  to  be 
heroically  defended,  as  was  proved  by  the  expenditure  of  blood  and 
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moB^  in  its  rednotiim,  but  it  certaialy  cerer  entered  my  head  diat  we 
could  not  conrer  >nd  land  sa  aimy  safely  tm  the  atwiei  of  tbe  Orunea; 
and  the  tnidt  faas  been  t^d,  ihat;  the  cliief  anxiety  of  the  al£ed  hktbI 
coniBntndera'in-cfaief  TU  on  Kltadc  by  tbe  Bnsmn  fleet  iriiilst  ax  aea,  not 
ui  opposed  landit^  at  the  beadi.  ConeeiTe  b  flotilla  of  crowded  dupi 
attacked  in  trsant  by  an  aottre  naval  fcrae;  destnicdoD  ^roold  be  certain, 
and  very  feeble  the  reaiBtaaoe.  In  all  Ae  vperaticms  I  here  gsoted, 
beyond  dn  tkaf  of  Hiar  acoonqJisluaMrt,  ve  kcre  few  detaUs  to  aid  die 
practical  officer  in  preparing  for  nrdi  aa  nKdertaking.  And,  wfaeo  I  cany 
my  mind  back  to  that  of  1854,  I  am  mmt  than  erer  eeoslb^  of  Wi 
nopreparednesB  of  the  pnolioal  mind  to  grapple  with  tbesi,  and  oor  lack 
of  &t  proper  apjdiancea  to  enanre  Tidily  and  preosion.  When  ve 
looked  upon  the  yast  amoont  of  war  materiel  landing  at  Varna,  with  die 
neoeDBity  iat  keeping  \q)  eiq^es  for  an  aimy,  h  was  not  to  be  -wondered 
at  that  grave  anxietiea  ai^  doolrte  shenld  «xist  in  die  nunds  <^  many 
ueo,  after  lMrty  yean  of  peaee,  as  to  our  powen  afioat  to  ocaney  each  a 
force  and  land  it  snoceesAdly. 

i  now  come  to  tfae  second  bmdi  of  my  eubjeot,  vii;.,  dse  points  to  be 
considered  to  enEure  the  sncoess  of  sndi  an  oftxaHon  as  the  landing  of 
troops.    The  disembaroatien  of  troops  may  be  considered  in  three  ways: — 

Ist.  rrom  tnuuparta  in  one  of  ort  own  sn^  harboors,  lyir^  aimg- 
ride  a  pier. 

2nd.  On  a  foreign  shore,  hostsle  t»  ns,  btrt  oftiring  no  oj^osition,  as  in 
the  Crimea. 

8rd.  On  a  shore  in  the  faoe  of  an  enemyi 

Ja  any  of  these  cases  celerity  and  preciston  ehonld  mark  (he  opnation, 
and  th^  are  «nly  to  be  atbJned  by  carefnl  ammgemest.  In  the  first, 
the  disposition  of  the  ship  at  the  pier-side ;  the  fitting  and  fixing  of  ■ 
commodioin  brow  or  broad  passi^e-way  of  planking  from  tbe  tAnp  to  the 
shore,  where  it  idtonld  terminate  in  a  clear  space,  so  that  4e  troops  as 
th^  walk  oat  can  be  1anae&  and  marched  off  without  delay,  care  beiiig 
taken  that  the  sides  ef  ■&€  brtfw  be  secnred  against  aooident  by  stnnig 
etancheons  and  ddC'rcpes,  and,  if  its  angle  of  inolination  be  considerable, 
that  croee-battens  be  nailed  across  it  lo  f«event  riip^wng;  fsdgae  par^ 
and  gnards  being  told  off  to  land  the  ba^age,  &0.  &c. 

^d  and  3rd.  If  the  landing  is  to  be  efibcted  cm  a  fcn^ign  «liore,  die 
strength  of  the  force  must  be  considered  with  a  view  to  that  likely  to  be  op- 
posed to  it  after  they  shall  have  Itmded ;  the  beach  or  part  of-tbe  coast  must 
be  well  selected;  the  depth  of  waterin  Close  prosdmitytothe  beach,  and  the 
sort  of  beach,  well  asc^^ned ;  the  ships  to  form  the  flotilla  arranged  and 
adapted  to  each  arm,  with  a  view  to  rapid  disembarcatdon ;  the  sdhiig 
and  anchoring  directions  olettr  and  explicit;  the  means  for  landing  the 
force  well  and  amply  provided ;  the  convoying  or  protecting  fleet  told  -off; 
the  pivot  and  covering  ships  well  instmctefl  and  in  clever  hands,  for  the 
execotion  of  the  operation  with  precinon  specially  rests  iipon  -th^n;  Are 
direction  of  the  wind,  the  barometrical  indications,  (he  rise  and  611  of 
tide ;  tbe  instructaona  well  understood  'by  men  as  well  as  the  officers^  and 
finally,  the  heart  to  undertake  it. 

Thirdly.  The  duties  of  the  seaman  towards  the  soldier  when  embaAed. 
I  do  not  think  I  am  claiming  too  much  for  the  profession  to  which  I 
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beltMig,  when  I  eaj,  that  m  eY&y  itiet&ace  the  opeit^n  of  landing 
beoooiiei  the  piriA  upon  witidi  all  subse«|QeBt  mores  depend.  I  ma^  go 
furUi^  and  say  tliat  Dot  on«  of  the  gE«at  milltuy  opeftttionB  in  which 
OUT  anni  have  been  borne  vith  eo  mueb  honour  ^d  glory  by  the  sister 
serrioe,  oonld  hare  been  entered  apon  wilhoat  the  aid  of  the  seaman, 
Ouj:  iiuular  potdtioa  r^id^B  this  an  axiom.  The  importance,  therefore, 
of  the  taibiect  to  the  naval  t^cer  cannot  be  over'^ated;  not  only  should 
he  endeavour,  bb  &f  as  in  him  hesi  to  ensure  a  Buecessful  landing,  but,  by 
the  care  of.  the  soldier  frheai  embarked,  he  ehould  do  his  best  to  land  him 
in  aa.  nrffifient  oondi&in  for  the  ulterior  work  he  has  to  go  through.  It 
'behoves  1U|  then,  to  b^;ia  at  the  tx^nning,  and  study  well  the  require- 
ments to  ensure  both, 

The  uaval  and  military  eervioes  b^g  wi^  us  a  niatter  of  choice  by 
the  ludiTidnals  composing  them  (aaul  nwy  we  never  depart  froni  eo  whole- 
BotoB  m  systefii),  it  ia  assumed  that  each  person  selects  that  fur  which  he 
tlrni^  huoself  by  nature  best  qualified,  oarefully  avoiding  the  charao 
teriattcs  cf  the  otiusr,  or  that  to  which  he  is  in  his  oetaie  opposed.  It  ia 
ther^re  aeaumed  thi^  the  soldier  at  sea  or  on  shipboard  is  there  solely 
in  falfiiment  al  daty,  and  in  (^|^*osition  to  his  feelings  and  incliuati<His. 
It  becoBaes,  then,  the  special  duty  ctf  the  seaman  to  make  such  urange- 
menta  ae  will  ensure  to  him  the  &liest  amount  of  comfort,  consistent  with 
good  diaoipline,  when  embarked,  in  order  to  his  being  landed  in  the  same 
high  {diyacal  condition  as  he  was  whmi  he  was  raoeived  on  boaj'd.  The 
saniiary  cmditian  of  the  ship  is,  therdbce,  of  the  first  conaideratdon,  aud 
w«Il-de£aed  regolationB  under  this  head  are  in  force  under  the  orders  of 
the  Admiralty.  TiM  practdoal  saamui  underBtande  the  meaning  t^  sweet 
bilgce,  clean  holds,  roomy  well-ventdlated  'tween-dec^,  good  capacious 
hatchways,  with  ind^iendent  trunkways  to  the  lower  from  the  upper 
dec^fl,  to  aiBure  good  ventilatioiu  Pot  Uiese  ariangeiueots,  the  fitting  of 
emigrant  ships  which  have  come  under  my  observation  is  vioithy 
of  imitation  foe  long  voyages ;  though  all  ages  of  both  sexes  embark  in 
them,  the  scale  of  mortality  is  sm^  The  r^ulatuwii  of  the  Adnuralty 
for  the  transport  of  troc^  appear  to  embraoe  every  important  point 
beaming  on  the  wdfare  (^  the  soldier.     I  need  not  do  more  than  call 


I  now  come  to  the  fonith  hraiu^  of  my  sabjeot,  viz.,  the  elements  com- 
posing anaemy. 

When  we  have  considered  and  massed  them,  we  shall  have  a  better  idea 
of  the  requirements  necessary  to  a  rapid  dieembarcatiQn.  To  begin  with 
the  infantry  soldier  equipped  for  service  in  the  field  and  ready  to  be 
landed.  Is  he  not  a  living  fortress  of  a  most  fomiidahle  character? 
Added  to  his  rifle  and  sixty  rounds  of  ammnnition,  he  carries  ia  his  havre- 
lack  provisioue  £xr  ithree  days;  his  supply  of  water;  his  Uanket,  great 
coat,  pack  of  necessaries,  bemg  spare  clotlung,  and  camp-kettle,  or  coob- 
ing-poL  I  have  seen  the  Fren(^  soldier  cairy,  in  addition  to  the  for^oing^ 
the  tetUa  dabri,  considered  by  them  valuable  in  hot  climates  on  ajji-poat 
dobf ;  hnndles  of  ficewood  sbrng  to  their  waist-belts ;  and  being  mone  pro- 
vident, as  wdl  as  less  scrupulous,  beings  than  the  Riitish,  two  or  three 
hre  -tortoises,  fowls,  or  ducks  This  man,  bo  armed  and  equipped  then) 
oaimntbeiiuTOdidwnthi  ahoat  oftrathemaniiw  (^theunftMeT^ 
2  b2 
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he  must  be  allotted  a  sufficient  stauding-Bpace  in  the  boat  that  conveys 
him,  and  an  easy  passage  irom  the  boat  to  uie  shore,  dry-shod  if  possible, 
and  with  dty  anuntimtion.  It  would  be  as  well  to  call  in  question  the 
courage  or  endurance  of  the  soldiers  of  Sparta  as  of  Britain;  but  I  have 
seen  the  very  men  who  would  have  jumped  into  the  eea  up  to  their  necks 
had  an  enemy  appeared  on  the  beach,  show  a  strong  disinclination  to  wet 
their  feet  when  there  was  no  opposing  force,  aud,  much  to  the  vexation 
of  their  officers,  accept  the  readily  and  cheerfully  profiered  shoulders  of 
the  seamen  for  a  dry  passage,  it  being  no  easy  matter  for  the  man  equipped 
as  I  have  described  him  to  be,  to  get  hie  boots  off.  Who  will  say  that  the 
disinclination  was  not  prompted  by  common  sense?  who  smongst  us,  after 
crossing  a  stream  in  an  ordinary  day's  walk,  has  not  experienced  incon- 
venience,  discomfort,  and  a  galled  heel  from  wet  foot-gear,  from  which  he 
was  glad  to  seek  relief  in  an  immediate  change  on  his  arrival  at  home, 
where  a  good  dinner  and  fireside  awaited  him?  Common  sense  tells  the 
soldier  to  avoid  the  evil  if  he  can,  as  he  has  no  such  luxuries  to  look  for- 
ward to:  he  may  probably  have  a  march  before  him;  a  battle  to  fight;  a 
lie-out  in  the  open  for  a  couple  of  days  or  so  on  scanty  rations  in  a  pesti- 
ferous climate.  Under  such  circumstances  a  Bore  foot  ensnest  which 
probably  ulcerates  if  the  man  has  been  long  on  salt  provisions,  and  he  is 
compelled  to  fall  out  to  seek  the  surgeon's  attention :  if  this  happen  but  to 
one  per  cent,  of  the  force,  see  the  embarrassment  it  causes  the  chief.  I 
have  made  these  remarks  with  a  view  to  direct  attention  to  the  importance 
of  details  in  their  utmost  minuteness  when  dealing  with  the  arrangements 
for  landing  troops  on  a  beach.  In  few  words,  it  behoves  the  seaman 
not  only  to  give  his  heart  to  the  matter,  but  hia  best  ability. 

Thus  much  for  the  single  soldier  of  inlantiy  equipped  for  service;  if  we 
multiply  the  unit  by  1000,  we  have  the  average  strength  of  a  regiment. 
Add  to  this  number  of  men  five  horses  for  the  r^!:imental  stafT,  two  horses 
for  the  surgeon's  implements,  and  at  the  least  ten  horses  or  mules  for  the 
reserve  ammunition,  aud  we  have  per  r^ment,  to  be  conveyed  and  landed, 
1000  men  and  17  lionet.     Kow  to  the  Artillery. 

A  12-pounder  Armstrong  gun  and  limber  occupies,  with  the  shafts  out, 
14  feet  by  6  feet,  weighs  37cwt.  Sqrs.,  and  is  moved  by  six  horses,  each 
horse  occupying  8  feet  by  S.  The  ammunition  wagon  occcupies  nearly 
the  same  space  as  the  gun,  weighs  43cwt.  2qrs.,  and  is  moved  by  6  horses. 

The  horse  artillery  diders  only  from  the  field  battery  in  having  8  horses 
for  the  gims. 

The  forge  wagon  weighs  32cwt.  141bs. 

A  battery  consists  of — 

6  guns,  6  officers,  and  243  men  for  Horse  Artilleiy. 

6  guns,  6  officers,  and  286  men  for  Field  Artillery. 

To  each  battery  belong  11  ammnnition  wagons,  11  spare  wagons  and 
carts  (snch  as  forge  and  medicine,)  and  224  horses. 

Thus  we  have  a  tolerable  idea  of  the  means  required  for  transport  either 
by  ship  or  boat. 

A  regiment  of  cavalry  should,  I  believe,  consist  of  from  400  to  800  men 
and  horses,  with  a  proportion  of  forge  wagons"  and  carts.  For  each 
division  of  an  army  we  have  to  land  13  horses  for  the  staff,  and  for  the 
Staff  of  the  Commander-in-chief  20  horses.    The  military  tr«n  bears  the 
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follotring  ptoportions  to  a  txr^t  darmie  of  14,000  men,  viz.,  574  men  and 
332  horses.  Ambulance  wagons,  medicines  and  medical  comforts,  tents, 
stores,  reserve  amnnition,  the  corps  of  engineers,  engineering  tools,  wagons, 
carts,  gabions,  &o.  &c.  become  a  subsequent  operation.  Possibly  the 
supply  of  provisions  and  water  may  liave  to  be  kept  up  by  the  fieet,  as  ia 
the  Crimea,  for  four  days  after  the  landing.  Lastly,  we  have  tlie  eiege 
train,  which  experience  tells  me  shouid  be  placed  in  vessels  not  imprac- 
ticable, with  appliances  for  getting  out  the  guns. 

If  we  multiply  the  foregoing  by  any  number,  we  get  a  general  idea  of 
the  requiremento  for  conveying  and  landing  an  army,  which  I  shall  now 
endeavour  to  set  before  you  as  the  fifth  branch  of  my  subject,  with  a  view 
to  rapid  disembarcation. 

It  must  be  apparent  to  the  most  unpractised  mind  that  the  ship  suitable 
for  the  conveyance  of  artillery  and  cavalry  across  the  Atlantic,  in  which 
horses  would  be  low  down,  and  guns  and  materiel  carefully  and  securely 
stowed  for  the  voyage,  would  not  be  alike  applicable  for  an  expeditious 
landing.  It  has  therefore  ever  been  found  necessary  to  establish  a  ren- 
dezvous in  some  commodious,  safe  harbour,  within  easy  distance  of  the 
coast  on  which  the  landing  was  to  be  effected,  where  re-M'rangementS 
were  made  and  final  instructions  issued.  Such  a  course  is  absolutely 
essential  to  success.  I  must  explain  to  non~nantical  men,  that  all  hoisting 
from  the  holds  or  lower  decks  in  a  ship,  particularly  of  horses  and  guns, 
involves  a  large  expenditure  of  time  and  labour,  neither  of  which  can  be 
afforded  at  such  a  moment. 

To  effect  a  rapid  diBembaroatlon,  each  ship  should  be  selected  to  this 
end  and  prepared  accordingly.  Long  low  ships,  or  ships  with  commodious 
Bide^)as8i^s  opeuii^  from  the  main  deck,  similar  to  those  in  some  of  our 
large  troop  and  mail  steamers,  are  the  best.  The  shorter  the  descent  the 
soldier  of  infantry  has  to  make  and  the  more  commodious  or  easy  the  way, 
the  quicker  will  he  reach  the  boat  Strong  accommodation  ladders,  or 
short  flights  of  broad  wooden  steps,  should  be  attached  to  eaeh  side— such 
were  fitted  at  Varna  to  every  transport;  rope  ladders  with  round  steps  of 
wood,  termed  by  seamea  "  Jacob's  ladders,"  should  be  suspended  at  intervals 
.over  the  side,  certainly  not  less  than  two  on  each  side,  one  from  the  fore 
and  one  from  the  mizen  channels,  to  &cilitate  the  passage  of  stores  and  sea- 
men, who  would  thus  not  interfere  with  the  passage  of  the  soldiers.  The 
horses  of  the  regimental  staff  should  be  with  their  regiment,  ready  on  the 
deck  nearest  to  the  boat,  on  which  an  open  passageway  allowed  of  their 
being  lowered  into  the  boat,  the  instant  the  weight  of  each  animal  was 
taken  in  the  slings.  Slings  should  be  ready  in  number  eqtial  to  one- 
third  the  number  of  horses  to  go,  and  the  purchase  or  pulley  ready 
beforehand. 

For  the  Artillery  : — Long,  low  steamers,  with  clear  upper  decks,  on 
which  should  stand  the  guns,  waggons,  and  horses,  for  a  complete  battery, 
or  portion  of  a  battery,  according  to  the  size  of  the  ship,  it  being  clearly 
understood  that  the  horses  should  b^  in  the  same  ship  as  the  guns  and 
waggons,  either  in  complete  portions,  or  as  a  whole.  Large  open  spaces 
should  be  prepared  in  the  sides  of  the  ships,  so  that  the  carriages,  &c.  could 
pass  out  clear  so  soon  as  the  weight  was  taken;  thus  there  would  be  no 
hoisting,  but  merely  hauling  taut  and  lowering ;  the  purchases  of  course 
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being  in  tlieb  places  beforebmd ;  tbe  satM  description  of  ladder  is  as 
eaaeDtial  ht  the  artillery  ship  as  for  the  inftmtry,  bnt  cm  one  side  onjj,  tot 
the  men.  The  ship  adapted  to  artillery  wonld  be  alike  mitabte  to  Canliy. 
In  any  great  operation,  enoh  as  the  landing  of  an  army  from  a  fl«t 
of  transports,  it  would  fitcilitate  matters  nnich,  if  each  vessel  had 
marked  on  her  side,  in  large  clear  charaoters,  tbe  munber  of  tbe  r^- 
ment,  or  battery  of  artillery,  she  had  on  board.  Every  transport  is  now 
numbered  by  order  of  the  Admiralty,  when  employed  in  that  service;  and 
it  would  be  quite  easy  to  add  what  is  required.  This  plan  was  adopted  in 
the  Crimea, 

Having  embarked  our  fbrce  in  snitable  ships,  we  have  now  to  constder 
the  most  efficient  means  for  disembarking  it  rapidly,  and  to  this  end  we  wHl 
■peak: — 

Ist.  Of  the  beach  party  of  seamen  and  their  dtitJes. 

2od.  Of  the  boat  ^r  landing  infitntry. 

8rd.  Of  the  boat  for  artillery  or  cavalry. 

The  officers  and  men  forming  the  beach  party  shonld  be  distribnted  in 
boats  (independent  of  those  carrying  troops)  akmg  the  entire  line,  and 
in  advance  of  the  flotilla  of  disembaication  ;  ibe  first  and  second  officers  in 
eommandshonldbeinthecentre,  I.e.,  in  advance  of  the  centre,  and  the  third 
and  fourth  on  the  flanks  ;  theirboatsshonldinfaot  be  the  leaders  of  the  Kite. 
Certain  men  should  be  the  bearers  of  flags  on  lon^h  poles,  the  heels  tt 
which  should  be  tipped  or  shod  with  iron  for  the  purpose  of  planting  on  the 
beach  as  mH'ks  of  approach  for  the  whole  line.  Should  any  doubt  exist 
as  to  the  depth  of  water  near  the  beach,  these  boats  should  picmeer  the 
way  by  sounding.  On  the  signal  being  given  to  land,  they  should  dash 
on  for  the  beach,  preserving  their  distances  right  and  left  trma  the 
centre  of  landing  ;  on  the  inglant  of  arrival  at  the  beach,  the  boats,  being 
light,  should  be  hauled  np  to  make  way  for  the  general  Hne  coming 
is  ;  the  men  cbai^d  witb  the  flags  should  at  once  plant  them  as  marks 
for  the  line  to  pull  to,  for  nothing  is  more  difficult  than  to  preserre 
tiie  relative  distance  abreast  without  such  helps. 

Military  officers  should  be  associated  with  the  Naval  officers  in  the 
beach  duty,  though  of  course  exercising  no  anthority  over  them,  tbe  ser- 
vice being  purely  one  for  the  sailor  to  carry  out. 

The  general  duties  of  the  beach  party  are  to  aid  by  every  means  in 
their  power  the  operation  of  landing,  by  hauling  the  full  boats  in,  and  assist- 
ing to  launch  the  empty  or  cleared  boats.  On  those  pnnts  at  which  the 
artillery  is  to  be  landed,  the  parties  should  be  strong,  as  on  them  will 
depend  entirely  tbe  qnick  performance  of  this  most  important  part  of  the 

WOTk, 

Now  to  the  troop-boat,  so  called,  I  consider  the  following  to  be  the 
requirements;  lightncBs  of  draught;  buoyancy,  with  commodious  interna! 

re;  easy  of  propulaion  and  management  when  loaded;  portable  by 
,  ping;  security  against  swamping.  I  know  of  no  boat  yet  built  that 
combines  these;  the  last  two,  viz.yportability  and  security,  in  a  surf  beiag 
considered  essentials. 

An  ordinary  boat  appropriate  to  the  conveyance  of  troops  should  be 
cleared  of  all  encumbrances,  such  as  masts,  sails,  oars,  and  breakers,  the 
whole  internal  space  being  devoted  to  the  soldiers.  Hsr  eqaipment  shonld 
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bonsist  of  .^ur  eme,  to  b«  palled  in  the  for«SMt  flzlf«mt7  or  bow  t^  the 
boat,  slnng  ao  u  to  praroit  their  sepu»tio«  &om  the  boat  whea  thrown 
out  on  tonobing  the  beftch,  om  Hteming  oar,  and  no  radder.  At  the  stern 
part  of  the  boat  a  grapnel  tx  smalt  anchor  and  its  cable;  at  the  bow, 
a  good  long  rope,  called  teohnically  a  painter;  ahing  on  the  starboard 
outerflide  in  bec^eta  a  good  and  substantial  gangboard,  and  from  the  port 
or  opposite  onterside  two  Btrong  poles  tipped  with  metal  at  one  end ;  two 
good  boalhooks  with  beeketa  worked  on  the  hooks,  similar  to  those  in  the 
Xhatnet  wherries,  for  Eeeuiing  a  rope  to  for  towing — in  fact)  like  tboss  in 
the  model  on  the  table.  The  orew  to  consist  of  six  men,  one  to  steer,  one 
to  attend  to  anchor  and  cable,  four  to  pull  the  oars,  attend  the  gang- 
boardt,  &c,,  &o.,  it  being,  in  my  opinion,  decidedly  preferable  to  tow  boats 
oarrying  troops,  than  to  pull  them  with  complete  crewa.  Before  arrange- 
meitts  can  be  made  for  landing  it  becomes  necessary  to  test  the  capacity 
of  each  class  of  boat.  I  do  not'  think  any  boat  shoiUd  haye  more  than  40 
soldiers  in  her  at  one  time,  if  landing  wbere  opposition  is  certain;  with  that 
number  she  is  not  nnmansgeable  from  orerweight.  To  oee  a  homely 
phrase,  "  It  is  never  wise  to  put  too  many  eggs  into  one  basket,"  and 
oertainty  not  too  s»ny  Taluable  soldiers  into  one  boat,  for  olOTioutP 


I  pass  on  to  the  boat  or  raft  for  landing  artilleiy. 

Conmdering  the  weight  and  space  rejpiired  for  the  gun,  limber,  horses, 
and  gunners,  we  need  a  substantial  safe  craft  of  light  draught,  possessing 
the  qnaliScations  songht  for  ia  the  troop-boat,  and  I  am  not  aware  of  one 
suited  to  this  work  the  model  of  which  it  would  be  wise  to  follow.  The 
gtin-6at8  extemporised  by  us  in  the  Crimean  expedition  consisted  of  long, 
narrow,  heavy  Turkish  stone  boats,  something  resembling  canal  boats  in 
shape  (on  a  small  scale)  with  greater  height  ont  of  the  water,  each  boat 
weighing  from  three  to  five  tons,  bow  and  stem  being  alike.  These  boats 
were  secured  in  eoupleta,  side  by  side,  with  strong  transverse  beams, 
three  or  fern-  in  number,  as  their  length  demanded.  Over  these  a  strong 
platform  of  planks  was  laid  and  stanchions  were  fixed  at  the  angles  and 
^des  of  the  square  thns  farmed.  In  some  instances  a  boarding  went  along 
the  sides  to  prevent  the  horses  gcttiitg  their  legs  over.  When  complete 
they  must  have  cost  about  £150  each.  A  model  of  one  is  lying  before 
yon  on  the  table.*  Steamers*  paddleboxes  were  coupled  in  a  similar 
manner.  The  expense  of  these  rough  substitutes  was  great,  the  time 
occupied  in  fitting  them  considerable,  and  when  completed  they  were 
clumsy,  unwieldy  craft,  very  difficult  to  stow  on  shipboaid.  lo  feet,  thej 
were  necessarily  fitted  to  be  carried  over  in  parts,  to  be  put  together  at 
the  scene  of  operations.  Each  ship  carried  a  couple  or  more  of  such  bftats 
suspended  in  lashings  from  her  side,  and  all  the  gear  appertaining  to  them 
on  deck.  After  a  few  rehearsals,  the  process  of  coupling  them  together 
and  preparing  them  for  work  was  accomplished  in  about  half-an-hour. 
In  the  preparation  of  such  boats  or  rafts  it  is  necessary  to  use  as  few  nails 
as  possible,  or  that  the  nailheads  be  so  countersunk  as  to  prevent  injury 
to  the  horses.  I  witnessed  many  wounds  to  the  animals  from  want  of 
attention  to  this  item. 
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Tbue  boats,  nevertbelesa,  did  importftnt  work,  and  had  some  pmnliof 
practical  utility.  I  am  of  opinioa  tliat  somethiog  on  a  similar  prin^k 
would  prove  serriceable:  the  boats  being  io  pairs  with  whale-boat  eodi 
were  really  good  eea-boats  aad  tolerably  manageable ;  the  passage  of  the 
sea  betweea  them  made  it  easy  to  keep  them  end  on;  they  towed  aad 
steered  easil;  ivith  steering  oars ;  each  one  of  the  lai^er  class  canied  two 
guns  with  the  limbers,  tw5ve  horses,  and  the  gunners,  with  ease. 

The  French  have  been  in  the  habit  of  using  a  large  flat-bottomed,  tiaj- 
shaped  boat,  called  a  chalande,  of  which  each  ship  of  the  line  usoalljr 
carries  two  during  such  operations,  one  on  each  outer  side,  stowed  flat  to  the 
side  and  bottom  outwards,  resting  on  strong  solid  chocks  bolted  on  to  the  waks, 
as  our  ships  of  the  line  in  the  olden  time  carried  large  troop-boats.  A  strong 
parbuckle  sling  passes  round  them,  with  which  they  are  hoisted  into  place 
by  the  yard  and  stay  purchases,  and  secured  by  lashings ;  they  are  by  these 
means  lowered  readily  into  the  water.  When  stowed,  the  lower  edges  or 
sides  of  the  boat  ate  eo  near  the  water  that  they  could  not  be  carried  in 
such  a  positioa  in  safety  during  stormy  weather.  The  adyantages  of  the 
chaiande  are,  that  they  are  easy  of  construction  by  unskilled  workmen  of 
ordinary  wood  ;  that  diey  are  quickly  ready  for  work,  and  in  fine  smoofli 
weather  do  a  great  deal  for  which  an  ordinary  boat  is  not  adapted.  A 
model  of  one  is  upon  the  table.  Their  cost  is  somewhere  about  1001.  each. 
The  disadrantages  are  many  and  serious;  they  are  difficult  to  carry  on 
shipboard  in  safety;  they  are  rery  heary;  very  slow,  being  difficult  to 
tow;  very  difficult  to  steer,  and  very  bad  sea-bdits.  Several  swamped  at 
the  landing  in  the  Crimea,  the  guns  going  to  the  bottom,  and  the  horses 
where  instinct  guided  them.  One,  when  on  its  passage  between  the  ship 
and  the  shore  at  Yama,  full  of  troops,  was  accidentally  struck  by  a  small 
tng  steamer,  which  caused  her  instantly  to  founder,  by  which  many  lives 
were  lost,  the  men  having  their  packs  on  and  arms  in  their  hands.  I  hear 
the  French  have  adopted  a  better  description  of  boat  in  iron  for  future 
operatioDS.  As  the  Crimean  war  progresssd,  horse-boats  were  built  at 
Malta  and  sent  to  the  Crimea,  but  they  had  the  disadvant^e  of  b^ng 
cumbersome  and  weak.  Similar  boats  have  been  used  in  the  late  opera- 
tions in  China  and  complained  of  as  weak,  being  necessarily  without 
thwarts  and  having  a  falling  stem.  Probably,  some  who  are  present  this 
evening  may  know  the  balto,  a  small  double  boat  of  inflated  hides,  used 
by  the  natives  on  the  west  coast  of  South  America  to  pass  the  surfs  pre- 
valent on  their  coasts,  and  that  on  these  boats  are  biou^t  off  bread,  frnit, 
vegetables,  &c.,  quite  dry.  On  the  east  coast  of  South  America,  we  have  the 
catamaran  for  the  passage  of  equally  heavy  surfs,  a  description  of  crail 
pOBsessiiig  considerable  stability,  capable  of  carrying  goods  from  one  port  to 
another  under  sail,  easy  of  propulsion  by  paddles,  and  easily  guided. 

At  Madras  a  similar  bark  passes  the  surf  with  ease,  and  at  Galle, 
in  Ceylon,  we  have  the  double  canoe.  It  has  stmck  me  that  the  prin- 
ciples upon  which  these  boats  or  craft  are  constructed — I  mean  the  donUe 
boat  of  the  Crimea,  the  balso,  and  the  cataraaran-~^nd  do  well,  may  be 
advantageoiisly  applied  to  the  construction  of  a  raft  for  troops,  guna,  and 
horses.  I  think  iron  may  be  made  available.  I  propose  long  light  irrai  . 
cylinders,  laid  side  bv  side,  connected  by  beams  of  wood  and  planked  over 
to  form  a  raft,  like  the  model  on  the  table,  which  has  been  made  under 
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my  direodons.  I  tbmk  such  a  raft  will  be  found  to  combine  more 
nearly  than  any  other  description  of  craft  all  the  requirements  sought  for, 
viz,,  light  draught,  buoyancy,  commodious  space,  ease  of  propulsion  and 
steerage,  portability  and  safety,  at  no  great  cost — if  made  in  our  own  yards 
about  1502.  Erery  transport  has  in  these  days  one  or  two  good  shipwrights, 
and,  if  she  be  a  steamer,  she  has  also  some  clever  engineers ;  but  I  propose 
that  one  shipwright,  assisted  by  seamen,  shall  be  able  to  put  one  together. 
By  making  the  cylinder  boat  of  iron  a  little  thicker  at  the  bottom  than  at 
the  top,  we  ensure  to  it  sufficient  stability  or  steadiaess  when  placed  in  the 
vat«r  to  receiTe  the  connecting  beams  and  platform.  The  lining  over  the 
bottom  is  of  elm,  for  the  purpose  of  protecting  the  iron  against  rock  or 
rough  stones  on  a  beach.  Each  cylinder  of  35  feet  will  weigh  about  three- 
quarters  of  a  ton,  say  a  ton,  and  bear  np  10  tons  weight,  and  I  see  no 
reason  why  the  long  steam  transports  of  the  present  day  should  not  carry 
five  of  them  _^  war  service,  three  being  for  a  gun  flat  and  two  for  a  troop 
flat.  They  might  be  secured  in  crutches  along  the  outer  side  of  the  ship 
and  lashed  or  stowed  on  skids  over  her  quarterdeck,  where  some  of  the 
ships  of  the  line  carried  extra  boats  to  the  Crimea.  The  London,  I  think, 
carried  no  less  than  eleven  or  thirteen  good  boats  in  that  position.  The 
wood-work  should  be  clearly  numbered  so  as  to  make  it  next  to  impossible 
for  a  man  of  ordinary  intelligence  to  go  wrong.  I  think  it  may  be  made 
of  sufficient  strength  of  material  without  adding  excessively  to  the  weight 
to  work  a  field-gun  npoa.  In  case  of  aa  iron  ship  getting  on  shore,  such 
a  raft  might  be  put  together  on  two  strong  spars,  laid  across  the  gun- 
wales between  the  fore  and  main  masts,  and  easily  launched  from  that 
position  to  the  sea  with  the  aid  of  two  up-and-down  purchases. 

At  any  rate,  whatever  may  be  its  merits  or  demerits,  I  lay  it  before 
the  Institution  with  a  view  to  raising  discussioa  on  what  is  really  im- 
portant matter.  We  ought  to  be  prepared  with  acme  well-approved 
model  against  the  day  of  war,  when  any  number  could  be  run  up  rapidly 
at  much  smaller  cost  than  if  we  had  to  scramble  through  difficulties  as 
we  did  in  the  Block  Sea,  at  a  heavy  expenditure  and  delay,  which  might 
have  proved  more  disastrous  in  their  consequences  than  they  did. 

When  active  war  operations  are  going  on,  and  the  transport  service  is 
in  full  play,  nothing  requires  more  consideration  than  the  stowage  of  war- 
like stores,  provisions,  clothing,  and  medical  comforts  in  the  ships  selected 
for  the  purpose.  Those  in  this  country  entrusted  wi&  this  duty  are  apt 
to  think,  that,  if  they  have  got  into  the  ship  the  number  of  tons  of  stores 
they  have  received  orders  to  ship,  they  have  done  their  duty.  The 
use  of  cranes,  and  every  possible  mechanical  appliance  being  brought  to 
bear  on  the  process  of  loading,  the  work  is  quickly  performed,  and  the 
public  is  satisfied,  by  the  announcement  of  the  ship's  departure  in  reason- 
able time)  that  all  is  well. 

The  difficulties  attending  the  discharge  at  the  seat  of  war  are  lost  sight 
of,  as  well  as  the  possible  want  of  any  ose  portion  of  a  cargo  before 
another.  Many  of  the  reflections  on  the  maladministration  of  matters  in 
Balaclava  harboui;  might,  with  justice,  have  been  cast  upon  the  want  of 
attention  to  this  matter  at  home.  Balaclava,  a  mere  indent  of  the  sea, 
tortuous  and  deep,  had  to  contain  some  of  the  largest  and  finest  ships  the 
world  had  produced.    Its  iiUiabitiuits  having  consisted  of  a  f«w  petty 
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tnideiB,  fiibennen,  and  govemnent  (nplogp^  Ui^  had  not  pv^Mknd  fins 
whorra,  cnnea,  Dcitber  «  ring  nor  a  boltant  to  wliicli  a  mpe  eonld  be 
Mcnredi  and  yet  I  do  not  think  taij  barbottr  oi  its  alas  ever  Iwd  had 
before  or  ajnce'  so  manj  fine  renela  at  ooe  time  within  it.  Being  the 
first  naval  officer  ifho  entered,  as  it  feU  into  our  bands,  I  saw  it  in  all  its 
parity,  »c1ean  village  lestii^  apon  a  harbotir,  deep,  dear,  and  anmflSed, 
except  by  the  ducks  and  geeae  disporting  themaelTC*  on  its  snrfkce,  little 
snspectii^  that  their  oamer  would  so  soon  terminate  in  tJie  pot  ot  the 
■oldier.  Ships  were,  so  to  apeak,  tumbled  in,  oontaining  prctviaons,  traits, 
camp  e<)nipage,  &o.j  on  the  aecond  morning  cnr  91-gDn  ihip  was  ajaaag 
the  numb^  lafely  moored  witMn  it,  and  I  afaall  not  forget  tiie  obeer  with 
ivhich  the  troops  received  her.  The  deg«  tr«ia  was  soon  required;  the 
ships  having  it  on  board  were  ordered  in;  bnt  if  two  mc»e  inaccesaiUe 
vessels  had  been  looked  for  in  the  whole  mercantile  marine,  or  more  in- 
conTeniently  stowed,  with  fewer  appliances  for  getting  oot  anch  weights,  I 
do  not  think  they  cotdd  have  been  found.  Delay,  of  course,  occorred  in 
clearing  them,  whilst  they  occupied  spaces  much  wanted  for  shipa  with 
proTisions,  &o>,  demands  from  the  front  pressing  for  ererything  at  once. 

I  come  now  to  the  last  branch  of  my  subject,  viz.,  the  organisation  of  a 
force  with  a  view  to  rapid  disembarcation.  Bacon  says:  "For  when 
things  are  once  come  to  the  execution  there  is  no  secrecy  comparable  to 
celerity.*'  We  will  suppose  an  army  embarked  in  ships  selected,  adapted, 
and  prepared,  as  I  have  endeavoured  to  describe  they  should  be,  the 
boats  and  rafis  wherewith  to  land  a  given  number  expeditiously  and 
safely  (I  sue  nothing  to  prevent  10,000  infantry  and  24  guns  being  carried 
at  one  trip;  allowing  each  to  occupy  two  honrs,  which  is  a  long  time,  in 
six  hours  we  have  80,000  io&ntiy  and  72  guns  on  shore);  steamtngs 
(either  armed  or  not)  attached  to  artillery  rails ;  the  covering  gunboats 
told  ofi ;  the  pivot  ships  to  insure  a  close  and  precise  anchorage;  the 
convoying  fleet  in  readiness,  and  the  highway  clear;  the  order  of  sailing 
and  anchoring  well  defined  ior  night  as  well  as  day;  each  divirioa  carrying 
distinguishing  flags  by  day  and  special  lights  at  night,  and  the  instructions 
for  the  operation  clearly  understood  by  all  ranks.  We  wut  the  signal  of 
the  Commander-in-Chief  to  weigh,  who  doubtless  would  consult  his 
barometer  and  tide-table  before  giving  his  order.  It  would  insure  rapidity 
if  the  thipa  oarrying  troops  had  the  means  within  them  for  disembarking, 
without  being  dependent  on  extraneous  aid,  which  from  uncontrollable 
causes  may  be  tardy  in  arrival. 

Plates  I.  and  II.  represent  the  order  of  anchoring  and  sailing  of  the 
transports  and  array  of  boats  proceeding  to  the  shore  of  the  Crimea  with 
the  ^rst  Division,  followed  by  the  artHIery. 

It  remains  for  me  to  return  you  my  best  thanks  for  the  patient  hearing 
yon  have  given  to  a  somewhat  rambling  paper;  I  shall  be  rep^d  if  it 
induce  professional  men  to  tarn  their  attention  to  the  very  impoitani  sub- 
ject of  disembarking  troops;  for,  though  England  is  not  an  aggressive 
nation,  circumstances  may  compel  her  ^ain  to  land  tovops  on  a  foreign 
land,  unless  indeed  (untlappilg)  the  brick  and  mortar  defences  rising  around 
us  should  lull  the  nation  into  a  false  security,  and  induce  England  to  yield 
np  h^  natural  slivDgth  for  attack  or  defence  upon  tbe  seti. 
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Lord  Db  Ros  :  CocM  not  the  pontoons  that  itre  ns«d  for  iiillitu7  brldgw  b«  nutde  avall- 
sllle  ?    Tbej  an  of  the  nme  sbupe. 

Ci^iUin  Mends  :  I  tbink  the;  might ;  bnt  I  miliar  think  the  pantoona  an  mode  at 
equal  tbicknesa  of  iron,  and  jaa  w»nt  a  certain  Btablirt;.  If  you  have  tbe  leaat  >ea  on  in 
putting  them  together,  thej  woold  wobble  abont  immeoBelj.  Tliat  ia  the  dilDcBtty.  I 
think  b;  giTing  them  a  thicker  iron  at  tfao  bottom  than  at  tbe  top  you  glie  them  a  certain 
■tabilit; ;  and  then  the  seamen  wonld  have  lee*  diSeultf  in  patting  them  together.  Thej 
u-a  eaail;  lancched,  and  I  think  one  ongbt  to  be  pnt  togetbet  in  twent;  minu|e«  it  tbe 
itKn  are  welt  piactiaed. 

Lord  De  Rm :  I  apprehend  that  with  the  «ame  materials  for  laading  in&ntry  70a 
could  make  two  ponloiini. 

CapbUn  Hbhos  :  Yen ;  I  think  so :  tbtj  mlgbt  make  two  fbr  infantiy,  bat  one  Air 
gmu  and  hones. 

The  Chiikiuii  :  I  would  onlj  obeerre  here  that  we  are  greatl;  indebted  to  an  officer 
-whose  ofReial  dudes  occnpj  a  great  deal  of  hli  time,  for  preparing  bo  elaboiate  and  so 
complete  a  statement  as  he  baa  giien  ui  this  exeniiig.  The  question  is  one  of  the  highest 
importance  ;  and  (he  more  it  is  constdered  the  more  apparent  are  tbe  difficulties  we  have 
to  contend  with  in  canying  out  a.n  operation  of  this  kind.  Complete!;  as  Captain  Mends 
has  gone  into  the  question  of  landing,  there  is  jet  a  further  point,  respening  which  1  hope 
Bome  gentleman  present  will  give  as  informalion,  and  that  is,  an  to  the  ereotion  of  piers 
for  embarcatios,  in  an  artificial  msnaer.  Where  there  are  a.  great  man;  troop*  engaged, 
the  ereotion  of  pien  is  of  the  greatest  Importance.  I  should  also  like  to  know — I  do  not 
know  whether  recourse  was  had  to  it  in  the  Crimea — whether  oil,  or  Bomething  of  that 
kind,  could  be  used  to  prevent  the  effect  of  swell  upon  the  beach. 

Lord  De  Ros  :  I  dare  sa;  Captain  Mends  will  recollect,  at  Tama,  the  French  piers 
were  made  of  caslcB,  which  answered  admirably  well  for  the  embarkation ;  and  that  our 
own  engineers  on  the  opposite  side  of  the  bay  used  faggol-pien,  made  very  ingenioualj. 
The;  answered  eicesdiogly  well.  They  were  merely  made  of  faggots  pegged  in  ;  they 
became  very  solid  when  the  earth  was  put  on,  and  lasted  a  long  time. 

Commander  Scori,  R.N. :  Where  would  the  covering  vessels  be  placed  with  respect 
to  the  fleet  of  transports — the  vessels  to  protect  the  landing  if  the  landing  were  oiqtosed  P 
Capttdn  MkndS  :  The  covering  vessels  would  anchor  in  a  position  with  respect  to  the 
beaofa  where  the  dnaght  of  water  would  enable  them  to  cover  the  whole  line,  on  points 
settled  by  the  Kaval  Commander-in-Cbiet  at  the  time.  The  covering  vessels  are  not  ^own 
on  the  diagram, 

Commnnder  Scott  :  I  asked  the  question  because  it  is  an 
aTTangementa — the  position  of  the  covering  vessels — if  a  landing  w 
Capt^  Ubiidb  :  There  is  no  doubt  of  ii 
Commander  Scon :  You  mentioned,  particularly,  the  decks  of  your  transports.    Do 
you  intend  the  transports  to  carry  guns  or  not  ? 

Captain  Memus  :  I  think  not.-^The  Cliainnaa  made  some  reference  to  artificial  pien. 
It  was  serionsl;  contemplated — in  fact,  had  tbe  surf  held  on  another  four  hcun,  we  should 
have  sunk  a  couple  of  transports  to  pioteot  the  beach.  Tbey  would  have  formed  a  vei; 
good  breakwater  in  a  very  short  time.  No  one  would  haie  hesitated  to  do  such  a  thing. 
In  fact,  as  the  men  had  been  landed  with  only  three  days'  provisions,  I  should  have  done 
it  on  the  setting  in  of  bad  weatlier,  liad  I  been  in  command. 

Lt, -Colonel  Collinsoh,  R.E. ;  I  sliould  like  to  aak  whether  Captain  Mends  has  ever 
consdered  tbe  arriving  at  an;  organizaUon  of  a  system  o(  disembarking  troops  j  so 
that,  not  each  vessel,  bnt  each  division  of  vessels,  shonld  be  able  to  proceed  by  signals 
withont  waiting  for  fUrtber  arrangements?  I  think  you  propose  that  each  transport 
sboald  carry  the  means  of  disemba^ng  troops.  I  should  like  to  ssk  whether  you  have 
determined  upon  an;  particular  size  or  description  of  raft,  to  Carry  a  cerliun  number  of 
troops,  so  that  veBsels  could  be  supplied  with  the  required  number  ?  80  that  there  would 
be,  as  it  were,  a  certain  unit  of  disembarcation — rafts  of  a  porticaior  size  to  land  a  certain 
number  of  troops,  vessels  of  a  fixed  tonnage  capable  of  carrying  a  definite  number  of 
troops,  supplied  with  the  requisite  number  of  rafts  for  that  purpose,  I  also  wish  to  aak 
Viitb  respect  to  that  mode!  of  a  raft,  what  is  tbe  scale  of  it,  and  the  number  of  men  it 
would  earrj  p  I  daresay  you  are  quite  aware  of  the  description  of  pontoons  used  in  the 
British  service,  I  should  think  they  are  rather  larger  than  those  which  yea  have  shown, 
though  somewhat  of  the  same  appearance  and  shape. 

Lord  De  Ros  :  Tbe  pontoons  are  thir^  feet  long,  are  the;  not  ? 

Lt..CoIonel  Coiuiisos :  No  !  they  are  twentj-fonr  feet ;  and  they  axe  plooed,  gene- 
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nlly,  kt  an  inlcmJ  of  twelva  (eat,  uid  thej  *re  w  organiaed  and  mananKred  that  Hej 
are  capable  of  being  worksd  In  pain  to  form  a  raft  about  twelve  feet  by  ten,  pmaMring 
a  bnojanc;  luScient  to  cut;  thirty  mao.  Tbat  nft  oan  b«  worlted  ia  the  tidal  my  tf  a 
river,  but  I  do  not  know  that  it  hafeier  been  tried  In  a  Bea.waj  at  all. 

Lord  Di  Ros  :  You  are  alluding  to  Qeneral  Pulej't  raft,  a  bcat-ibaped  ntt. 

LL'CnlDnel  Collinsoh  :  No ;  not  General  Faaley's,  but  General  BIiDchard'a  cylindtt 
nft  ;  that  ia  the  one  whlah  la  now  used  in  the  Britiah  aervice,  Oenaral  Paalg'i 
19  lul  the  lame  ihape,  but  made  of  the  ume  material,  which  ia  metal.  Then 
hu  olio  been  another  deicriptlon  of  poDtoon  lately  propoaed  whieh  hsa  l>eeD  brongU 
lietore  thia  Inatitntion,  the  inveutios  ot  Captain  Fowke,  of  the  Engineera.*  It  ii  a 
portable  raft  made  of  canvaa.  It  may  be  briefly  deacribed  aa  b«ing  tranivem  framaa 
of  wood,  connected  together  by  nanvaa.  ao  that  they  coliapae  longitudioally  into  a 
ipacfl  of  ibree  or  four  feet  cube,  and  will  expand  into  a  long  boat-ihaped  cylinderi 
not  a  dosed  cylinder  at  all,  but  a  boat-ahaped  cjlinder  with  an  opening — a  lort  <^ 
long  hatchway  in  the  top  of  about  twenty-two  feet  long,  and  four  or  five  tset  beam. 
Two  of  tfaeae  together  would  give  a  very  conajdeiabla  buoyancy.  There  ia,  of  conne, 
a  diSlculty  in  uaing  oaniaa  ve«el<  in  water,  and  tbat  ia  to  keep  Iheia  rigid  under- 
neath at  the  bottom,  which  cauaea  a  very  great  obstmction  lo  the  moienient  in  Uie  water, 
requiring  a  very  great  power  of  moiement  to  propel  them.  I  auspect  that  in  uaing  any  . 
description  of  pontoon  raft,  whether  of  canvaa  or  ot  metal,  there  will  always  be  found 
very  great  dIBlcuIty  in  moving  them  in  the  water.  They  woold  require  conaidenble 
power.  Otherwiae,  if  you  have  that  power,  which  peihapa  you  may  obtain  hy  ateam,  then 
the;  ofTer  very  gr»t  advantage!  tiom  their  itability  and  buoyancy,  and  their  Sat  deck. 
Therefore,  what  I  want  to  aak,  with  reapect  to  that  particular  raft,  b,  the  power  or 
buoyancy  of  it,  the  space  in  It,  whether  it  is  aTailable  for  saluitij,  cavalry,  and  artilleij; 
and  whether  you  have  in  your  mind  a  aart  of  unit  of  a  raft  that  would  be  available  tfa  all 
aervices,  and  aa  to  how  many  of  them  a  vessel,  of  any  tonnage  yon  like  to  mention,  would 
be  required  lo  carry :  and  tiirther,  if  you  coaid  state,  with  any  degree  of  determioatioa, 
the  time  that  would  be  required  to  land  any  definite  nnmber  of  men  j  becauae  of  oonraa 
that  muit  depend  upon  the  unit  Chat  you  adopt. 

Lord  Oi  Ros;  And  upon  the  weather. 

Lt.. Colonel  Coluicbon  :  Wo  muat  aianme  a  certain  definite  weather.  If  we  go  into 
that  question  we  ahail  have  an  endless  diacustion. 

Lord  Dk  Ros  :  The  canvas  would  hardly  do  on  a  beacb. 

Lt. -Colonel  CollixBon  :  I  will  aasnme  favourable  weather,  a  bvonrable  beach,  a  bvour- 
ableopporlunity,  andyou  have  got  to  land  a  diviaion  of  the  army,  or  any  section  of  the  army 
that  yon  choose  to  name.  How  many  boala  or  rafta  would  be  required  to  land  them  in  a 
certain  time  P  Is  it  poaiible  to  state  tliat,  so  tbat,  by  simply  multiplying  the  number  of 
rafti  and  vessels,  jou  would  be  able  to  land  any  force  you  please  in  a  given  time  p 

Captain  Meuds  :  In  drawing  up  thia  paper  I  had  in  my  mind  specially,  rapid  disembar- 
cation.  1  cannot  aay  I  have  gone  closely  into  the  calenlation  so  as  to  answer  correctly  the 
queationa  you  have  put  to  me.  Nor  would  it  he  poselble  lo  do  ao,  nnleaa  the  whole  of  the 
tranaporta  employed  were  alike  in  the  fint  place.  It  must  be  a  thing  to  be  organised  at 
the  moment.  Some  pnctical  penon  conversant  with  the  whole  aSUr  must  organise  it  and 
arrange  it  at  the  moment.  I  certainly  feel  that,  in  ordertodisembarkrapidly,  the  transports 
should  have  within  them  (he  means  of  landing  the  men;  that  they  should  convey  their 
boats,  and  rafts  (or  artillery,  if  requiute;  that  the  ateara-tuga  ahould  be  near  them,  and 
that  Ibey  sboald  do  the  whole  work,  having  men  in  them  to  hoist  the  guna,  hones,  and 
gear  out,  independently  of  the  troops,  and  independently  ot  the  ships  of  war.  I  feel 
satistled  it  would  be  more  quickly  done.  I  see  uo  reason  whatever,  asanming  a  fleet  of 
transports  near  the  shore  with  proper  organisation,  why  ten  thousand  men,  with  twen^- 
four  guns  with  their  limbers  and  boraas,  aboald  not  be  landed  in  two  hours.  Therefore, 
in  aix  houra,  I  would  have  thirty  thouiand  men  and  seveaty-two  piecea  of  artilieiy  on 
shore.  I  think  it  ought  to  be  done,  and  I  think  it  Ran  be  done.  1  bare  net  seen  Captain 
Fowke's  pontoons  ;  I  have  seen  the  cylinders  of  tight  iron  used  by  the  engineera  for 
pontoons,  but  I  have  never  teen  anything  approaching  to  what  I  concave  would  be 
useful  in  even  moderate  weather  at  sea.  The  length  of  each  of  tbeee  cylinders  on  the 
table  would  be  thirty-flve  feet  in  the  extreme,  and  it  would  have  a  displacement  of  ten 
tons.aixteen  hundred- weight;  ao  tliat,wiih  four,  I  conld  get  to  bear  about  lorty-three  tons. 
The  platfbnn  tonned  within  the  square  is  thirty  f^  aqaare,  so  that  I  could  certainly  carry 

*  For  a  defcriptlon  of  this  raft,  lee  Journal  ot  the  Inatitntion,  Toh  It.  p.  237. — Bd. 
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with  perf«ct  «w  two  gum,  limben  isd  hams  for  thcrn,  and  I  ihoilld  think  about  Hient; 
at  eighty  men  would  stand  span  llut  platform.  I  haie  not  tried  it,  but  I  guarded  nijself  in 
mjr  paper  in  that  particular,  that  it  la  always  necessary,  previous  to  embarking,  to  rehearse 
and  test  what  each  boat  will  cany  before  you  draw  up  the  arrangement.  Id  the  landing  at 
the  Crimea  we  were  obliged  to  go  through  the  experiment  with  erery  clan  of  boat,  and  we 
knew  exaotl;  what  each  oonld  do.  I  arranged  for  landing  aiz  thousand  four  hundred 
men  and  twel's  guos  in  each  trip.  Had  all  thingi  gone  on  in  accordance  with  the 
atrangements,  1  believe  I  should  have  landed  them  in  lii  honrs;  I  see  nothiog  to  have 
prevented  it.  Of  course  such  an  operation  depends  upon  the  precision  with  which  the 
fleet  of  transports  is  I)ronght  to  the  anchorage  before  the  beach, — the  sea,  and  so  on. 

Lord  De  Bos  :  Captain  Fowke's  pontoon  is  o^nble  for  river,  but  it  would  not  do  lor 
beach  werk. 

Captain  Memm  :  It  has  been  suggested  to  me  unce  Ibis  model  was  made,  that  it  would 
not  be  perforated  by  mnaketry,  and,  even  if  atmck  bj  a  shot  or  two,  the  raft  would  not 
give  way  at  all.    I  do  not  see  how  Oiptain  Fowke's  pontoon  coald  be  used  upon  a  beach . 

Lord  De  Ros  :  The  canvas  would  tear  to  pieces. 

Captain  Uehdb  :  It  waa  suggeeted  to  me  to  ran  a  fore-and-aft  Compartment,  a  longitu- 
dinal compattmeat,  in  each  cylmder;  it  would  strengthen  them  very  much  without  adding 
inacb  to  ^eir  weight.  They  wonld  not  then  weigh  a  ton  each,  and  would  ceitainlj  stand 
s  shot  or  tvni, 

Lt.-Colonel  CollIhsoh  :  How  wonld  yoa  carry  them  on  board  ship  ? 

Captain  Mends  ;  I  stated  in  my  paper  that  they  conid  be  slung  outside,  lashed  in 
omtches,  where  I  think  they  could  be  carried  in  almost  any  weather,  or  on  skids  over  the 
qnarter-dech. 

Lord  Ds  Ros :  Do  yon  hold  much  to  the  thlcknen  of  the  bottom  P  beoause  they  are 
Tory  easily- steadied,  and  immediately  they  are  placed  in  the  water  the  oais  can  be  nsed. 

Capt^  Hehds  :  When  joo  first  put  Uiem  over  into  the  water,  with  the  least  ripple  at 
all,  they  would  roil  about,  nnleoa  iCeadied  at  the  bottom.  It  would  be  a  great  thing  that 
they  should  he  in  some  mcasare  floated  upright  before  being  connected,  in  order  to 
faailitata  the  operation. 

IiOTd  De  Rob  :  They  would  not  turn  in  the  slings  (ill  yon  got  the  sleepers  across  on 

Captain  Uehob  :  Bat  they  must  be  thrown  over  altogether.  They  must  be  run  Into 
the  water,  and  the  seamen  should  be  able  to  lash  the  spars  to  them  across  the  top,  and 
they  most  be  steadied  while  the  seamen  connect  them,  with  the  three  span  underneath. 
I  think  that  wonld  be  quickly  done  with  a  common  lashiug;  the  first  lashing  or  two  will 
steady  them.  With  a  little  reheaiaal  and  a  little  exercise  I  would  undertake  to  rig  a  raft 
of  th^  sort,  with  some  good  seamen  and  a  shipwright,  in  twenty  minutes. 

Lt.-Colonel  CoLLiNSOH :  Supposing  you  had  to  carry  a  battalion  of  eight  hundred  men 
in  one  vessel,  I  think  that  raft,  by  joor  description,  ought  to  cany  one  hundred  and 
twen^  men- 

Caplaln  Minds  :  I  dansaj  it  woold,  but  I  should  be  very  sorry  to  put  one  hundred 
and  twenty  men  upon  it  to  land  on  a  beach  if  there  is  the  least  chance  of  opposition.  I 
most  howsTGrsay  this  was  entirely  departed  from  in  the  Crimea;  we  had  little  light  draught 
steamers  porchased  from  an  Austrian  company,  and  each  of  them  carried  a  regiment.  I 
think  the  Guards  were  then  very  near  a  thousand  strong,  they  had  not  then  been  dec!- 
matedi  each  one  carried  a  regiment  of  Guards,  and  ran  in  on  to  the  beach,  and  the 
disembarcation  was  done  moat  rapidly. 

Lt.  -  Colonel  CoLLiH  SON  :  Buppoeing  the  raft  carried  one  hundred  men,  then,  a  transport 
that  woDld  carry  a  battalion  would  require  eight  such  rafts  ;  that  is,  thirty-two  of  these 
cylinders  or  pontoons. 

Lord  Db  Ros ;  That  is  to  suppose  yon  would  land  all  at  one  trip,  which  yon  would 
not  do. 

Lt.-Colonel  Collihsoni  I  suppose,  whan  yon  say  you  would  land  ten  thousand  men  at 
one  trip,  yon  mean  that  yon  would  take  tiat  number  of  men  out  of  a  certain  num- 
ber of  vessels  ? 

C^Atain  Hbhds  :  No,  because  you  conld  not  get  the  men  rapidly  enough  into  the  boat; 
yon  could  take  a  certain  humb^  of  men,  but  you  wonld  not  be  able  to  get  a  snfficient 
number  of  boats  alongside  at  once  for  so  large  a  uimiber  from  one  ship. 

The  Chairuan  :  I  am  sure  you  will  join  with  me  in  reluming  our  thanks  to  Captain 
Mends  for  bis  kindness  in  reading  this  able  paper. 
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THE  SHAPE  OP  SWORD  BLADES. 
By  Mr.  John  Lathau,  firm  of'Messie.  WlUujuion  umI  Sim. 

In  the  conree  of  an  experience  of  nearly  twenty  years  in  llie  maaufaC' 
ture  of  sworda,  I  have  frsqueotly  noticed  in  «x«minuig  any  patteis,  or 
model,  which  I  have  not  met  with  before,  how  instinctively  the  shape 
seems  to  suggest  the  best  method  of  using  the  wetmon;  and  1  have  ahnoet 
invariably  found  upon  inquiry  that  the  method  ofswordsmansbijp  adopl«d 
was  the  aaae  that  I  had  supposed. 

A  miOin«it's  redectioa  is  auffident  to  show  tiiat  diei«  k  nothing  extn- 
ordinary  in  this.  A  swordsniBn  sdecte  or  constructs  his  weapon  on 
exactly  the  same  principles  as  a  carpenter  shoosee  his  tools,  and  if  yoa 
show  a  workman  a  chisel  &om  any  part  of  the  world,  though  he  ma? 
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never  liare  Ken  the  |itttem  befi»«,  lie  wiU  teU  yen  ai  once  the  use  to 
which  k  shovld  be  ^^ied.  He  will  know,  for  instance,  that  it  is  not 
intended  to  drive  u«ils,  or  bore  holes;  that  its  office  is  to  cnt  wood  or 
some  6<^  rabstunoe,  And  not  iron  or  eteeL  He  recogoieeq  these  points  at 
oQoe  Jrosa  the  sha{>e,  the  angle  of  edge,  its  t^nper,  wfd^t,  &a. ;  &ad  in 
the  sanae  way,  by  prnjnining  a  sword  of  irtiat«ver  counUy,  we  can  form  a, 
pretty  correct. estamate  of  the  meAbod  of  swordamanship  adt^ted  there. 
Haviog  noted  a  great  number  of  peeuliarities  of  this  kind,  some  of  which 
seem  to  me  very  cotIods,  I  have  ananged  ^em  in  a  short  paper,  in  the 
hope  that  they  may  prove  as  interesting  to  you  as  they  have  been  to 
myself. 

We  may  very  fiurly  garmise  that  the  origin  of  the  sword  as  a  weapm 
of  atteok  was  the  idea  of  some  ingenious  savage,  who  &shioned  his  woodea 
club  to  a  rude  ^ipToach  to  a  cattiag  edge,  jsobably  &om  noticing  the 
e&ct  of  a  Icnot,  oi  some  aociderttal  projectacm  upon  it.  The  woodea 
Bwor^  with  which  the  Mexicans  were  armed  ^en  first  discovered  by  the 
^■araards,  and  thorn  of  the  South  Sea  Islandeie,  of  which  there  axe  many 
specimens  in  the  Hiueurn  of  this  InstdtatiiMi,  are  instanoea  of  this,  being 
hardly  more  than  sharpened  clubs,' 

In  nations  more  civilised,  swords  were  made  in  the  hardest  metal  pro- 
curable. Copper  swords  have  been  foond  in  Iceland ;  iron  among  the 
Britons  and  (jrauls ;  bronze  was  used  by  the  Romans,  and  probably  by 
the  Egyptians ;  and  steel  of  varyBig  degrees  of  hardness  i^  now  the  only 
metal  employed. 

Upon  the  questions  of  the  material,  temp^,  or  mana&cture  of  snoids, 
I  do  not  propose  to  touch,  bat  only  upon  their  shape,  whidi  is,  as  I  have 
said,  detennined  l:^  the  way  in  which  they  are  to  be  used.  There  are 
three  ways  in  which  a  sword  may  be  used,  viz.  in  cottdng,  thrusting, 
and  guarding.  The  first  of  these,  cutting,  I  have  atisumed  to  be  the  ear- 
liest use  which  would  suggest  itself;  but  the  man  who  &Bt  employed  the 
sword  for  thrusting  made  a  discovery  which  more  thaa  doubled  the 
elective  force  of  the  weapon;  and,  still  later,  the  one  vho  first  used  h  to 
defend  himself  from  tbe  attaok  of  his  adversary,  as  well  as  to  return  his 
blows,  completed  the  idea  of  the  sword,  as  it  is  now  understood  in  Europe. 
It  is  in  tluB  triple  character,  as  a  weapon  for  cuttdng,  throsti]^,  ood 
guarding,  that  1  propose  to  consider  it.  If  these  three  qualifications 
could  be  combined  in  their  fullest  extent,  there  wonld  be  no  difficultry  -a 
deciding  upon  the  best  form  for  a  sword;  but,  uafortaBately,  each  inter- 
feres with  tbe  other  to  a  great  degree,  and  therefore  it  will  be  beet  to 
consider  them  separately,  which  will  also  enable  as  to  understand  more 
deairly  the  various  modifications  of  shape  in  use  in  difierent  jarte  of  the 
world. 

The  most  simple  and  efiective  form  of  a  catting  inetrnment)  to  be  used 
by  the  hand,  is  the  Amerioan  axe.  This  is  the  same  form  as  the  early 
headsman's,  or  executioner's,  axe,  but  is  generaUy  known  in  this  country 
as  the  American,  from  its  being  the  form  used  by  the  settlers  for  clearing 
Qie  forests  in 'the  backwoods  of  America.  It  consists  merely,  as  you  see, 
of  a  heavy  wedge  of  steel,  fixed  on  a  stout  wooden  handle  of  conveni«)t 
length. 

The  {irst  thing  we  notice  in  this  weapon  is,  that  there  is  n0  onoerbdnty 
where  yoa  shall  strike  wit4i  dt.    It  has  a  light  handle  and  a  vei7  liewry 
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head,  and,  all  the  force  being  concentrated  in  the  head,  you  strike  instinct- 
ively with  that  part  of  it ;  but,  if  yoa  take  np  a  aword,  you  have  the  whole 
length  of  the  blade  to  choose  where  you  shaU  cut  with  it.  Suppose  you  mftke 
a  cut  at  a  brtui(:h  of  a  tree  with  the  point  of  the  sword,  the  probability  ia 
that  your  cut  will  produce  very  little  effect,  and  you  will  feel  a.  consider^ 
able  jar  upon  the  wrist  and  elbow.  The  same  result  wiU  follow  if  jou 
cut  close  to  the  hilt  of  the  sword.  In  either  case  you  waste  a  great  deal 
of  force,  as  is  evident  from  the  vibration  you  perceive  in  the  blade,  which 
represents  so  much  force  lost  in  the  cut.  If  you  go  on  cutting  inch  by 
inch  along  the  whole  length  of  the  blade,  yoa  will  at  last  come  to  a  point 
where  there  is'  no  vibration  (Plate  I.  fig.  1,  C.  P.).  This  point  ia  called 
the  "  centre  of  percussion,"  and  th^  is  the  point  where  tlie  whole  force  of 
your  blow  will  be  effective,  and  where  the  greatest  result  will  be  produced 
on  the  body  struck.  This  model  on  the  table  illostrstes  the  position  and 
effect  of  the  centre  of  percussion.  It  consists  of  a  straight  wooden  blade 
jointed  in  the  middle  so  as  to  beud  &eely  in  either  direction,  tkuA  the 
centre  of  percussion  is  marked,  as  you  will  see,  at  about  10  iochea  Irom 
the  point.  If  I  set  the  blade  stnught  and  cut  with  it,  so  loog  as  the  blow 
strikes  exactly  upon  the  centre  of  percussion  no  effect  is  produoed  upon 
the  blade ;  but,  if  I  shift  the  cut  either  an  inch  above  or  below  that  point, 
the  vibration  produced  caoses  the  blade  to  bend  at  the  jointed  part;  if  I 
strike  above  the  centre  of  percussion,  the  blade  bends  backward;  and,  if  I 
strike  below  it,  the  vibration  is  in  the  opposite  direccion,  and  is  sufficient 
to  bend  it  forwards  considerably.  As  I  have  explained,  the  centre  of  per- 
cussion can  be  expeiimentally  ascertained  by  cutting  inch  by  inch  along 
the  blade,  and  companug  the  effect;  but  it  is  obviously  of  importance 
to  hare  some  means  of  ascertaining  this  point  mathematically  without  the 
tedious  process  of  experiment  wifli  every  sword.  This  can  be  done  by  a 
formula,  first  proposed  by  Mr.  Henry  Wilkinson,  and  which  is  based  upon 
the  consideration  of  the  properties  of  the  pendulum.  I  have  here  a.  pen- 
dulum vibrating  seconds  in  the  latitude  of  London.  Its  exact  lengUi  is 
39'2  inches,  and  it  consists  of  a  very  light  wooden  rod,  terminated  by  a 
heavy  leaden  ball.  In  one  respect  it  resembles  the  axe,  as  nearly  the 
whole  weight  is  concentrated  in  this  one  point.  When  I  cause  it  to 
swing  upon  a  fixed  centre,  I  find  it  makes  sixty  vibratious  in  one  minute; 
and  I  know  that  the  centres  of  oscillation,  of  percussion,  and  of  gravity 
are  all  concentrated  within  this  leadt^n  ball.  If  this  were  what  is  termed  a 
mathematical  pendulum,  in  which  the  connecting  rod  is  supposed  to  have 
no  weight  at  all,  these  three  points  would  lie  precisely  in  the  centre  of  the 
baU,  and  &om  this  point  to  the  point  of  suspension  ia  exactly  39'2  inches. 
Now,  I  hang  up  this  r^[ulation  Infantry' sword,  fastening  it  as  nearly  as 
possible  at  the  same  point  on  which  it  would  turn  in  making  a  cut,  and  I 
set  it  swinging  upon  this  point,  convening,  in  tact,  the  sword  into  a  pen- 
dulum. Tou  observe  that  the  vibratious  are  very  much  quicker;  if  you 
count  them,  you  will  find  that  while  the  pendulum  is  making  sixty 
vibrations  the  sword  will  have  made  eighty.  Having  obtained  this 
point  of  comparison,  our  object  is  next  to  determine  the  length  of  a  pen- 
dulum  which  will  make  the  same  number  of  vibrations  which  the  sword 
has  made,  viz.  eighty  in  a  minute.  By  a  veiy  simple  formula,  I  can 
calculate  that  the  length  of  such  a  pendulum  would  be  22  inches.  I 
i  this  distance,  therefore,  irom  the  point  at  which  the  eword  was 
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suspended  and  mark  it  on  the  back  of  the  blade,  and  I  shall  find  on 
cutting  with  it  that  this  mark  is  the  centre  of  percussioD,  wheie'  there  is 
no  Tibrstion,  and  where  I  can  cut  the  hordeat  with  this  sword. 

Another  point  which  we  notice  in  examining  the  axe  is  this,  that  the 
catting  edge  is  considerably  in  advance  of  the  wrist  or  hand.  The  effect 
of  this  is  to  carry  the  edge  forward  in  the  direction  you  wish  it  to  take  in 
making  a  out  with  it.  If  the  cutting  edge  were  placed  at  the  back,  the 
tendency  of  the  whole  weapon  would  bo  to  fall  backwards,  or  away  from 
the  line  of  your  cut;  and  in  making  a  blow  you  would  have  to  exert  and 
waste  a  certain  amount  of  force  to  overcome  this  tendency.  Instead  of 
this,  the  edge  of  the  axe,  being  placed  in  advance  of  the  wrist,  moves  nata- 
rally  in  the  direction  of  the  blow  struck  with  it. 

In  nearly  all  cutting  swords  some  contrivance  is  made  use  of  to  produce 
a  similar  efiect.  If  we  examine  any  of  theEie  curved  swords  we  shaU  see 
that  the  line  of  the  hilt  is  thrown  forward  ao  as  to  form  an  angle  with  the 
line  of  prolongation  of  the  blade,  and  this  angle  is  more  or  less  as  the 
blade  is  more  or  less  curved.  Tf  you  endeavour  to  balance  the  sword  upon 
the  pommel  or  rivet,  you  will  see  that  the  efiect  of  this  is  to  cause  the  edge 
to  fall  forward  precisely  as  the  axe  does.  This  gives  the  feeling  which  we 
express  when  we  say  of  a  sword  "  the  edge  leads  forward  well ;"  and  I 
have  nearly  always  found  this  point  has  been  studied  in  the  swords  used 
by  nations  who  make  cutting  a  part  of  their  system  of  swordsmanship. 

Bat  the  curved  blade  which  is  so  universal  among  these  swords  has 
another  and  very  important  effect,  which  you  will  understand  from  this 
diagram. 

In  making  a  cut  with  a  curved  blade,  the  edge  meets  the  object  at  a 
oonsiderable  angle,  and  the  portion  of  the  blade  which  penetrates  is  there- 
fore a  wedge,  not  accurately  at  right  angles  with  the  sword,  but  of  an 
angle  more  or  less  obliqne  according  to  the  curvature,  and  consequently 
cutting  with  a  more  acute  edge.  In  this  diagram  (fig.  2),  if  the  sword- 
blade  move  in  a  straight  line,  A  B,  to  cut  any  object,  C,  it  will  merely  cut 
in  the  same  way  that  a  wedge,  D,  of  the  same  breadth  as  the  blade  would 
do.  But  the  effect  of  the  curve  is  to  throw  the  edge  more  forward,  so  that 
it  cuts  as  a  wedge,  E,  which  you  will  see  is  longer  and  consequently  more 
acute,  the  extreme  thickness  (that  of  the  back)  being  fixed.  In  the  same 
way  in  cutting  nearer  the  point  the  increased  curve  gives,  as  you  see,  the 
effect  of  a  stOl  more  acute  wedge,  P.  In  order  to  expliun  this  more  clearly 
I  have  made  a  small  model  similar  to  the  diagram.  If  you  compare  these 
three  pieces,  which  are  parts  cut  ont  of  the  same  blade,  differing  oniy  in 
the  angle  at  which  they  are  supposed  to  meet  with  miy  obstacle,  you  will 
see  the  enormous  cutting  power  which  is  produced  by  this  oblique  motion 
of  the  sword.  Wo  may  say  that  the  efiect  of  the  curve  in  this  Indian 
tulwar,  as  compared  with  a  straight  blade,  is,  that  it  cuts  as  though  it  were 
four  times  as  broad  and  only  one-fourth  the  thickness.  I  have  selected 
the  tulwar  as  an  illustration,  because  we  hare  all  heard  of  the  extraordi- 
nary effects  produced  by  the  natives  of  India  in  cutting  with  this  weapon. 
Men  inferior  in  stature  and  bodily  strength  to  our  own  countrymen  can 
use  this  weapon  so  as  to  produce  effects  which  strike  us  with  astonish- 
ment : — beads  taken  off— both  hands  severed  at  the  wrist — arm  and  shoulder 
cut  through^^  taken  off  at  one  blow.    Sucfi  are  the  sword-cuts  of 
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which  our  soldien  had  too  tearful  experience  during  the  ffikh  war  and 
later  catApaigna  in  India. 

To  understand  more  clearly  how  buoU  efieota  can  be  produced,  we  imut 
distinguish  the  difiercnt  methods  of  cutting.  In  die  first  place  I  may  take 
up  a  Eword,  and,  keeping  the  elbow  and  wrist  stiff,  may  make  a  Bwee|^^ 
cut  with  it,  throwing  the  whole  force  of  the  body  into  the  blow.  To  u>e 
as  simple  terms  as  poisible,  I  will  distinguish  this  as  the  "slicing"  cut. 
In  the  next  ^ce  I  may  take  the  sword,  and,  as  an  Englishman  generally 
does,  make  a  downright  blow  from  the  shoulder  and  fore-arm.  This  appears 
to  be  the  instinctive  method  of  cutting  with  a  Bwaid,  as  we  find  that  most 
people  who  take  up  a  sword  for  the  first  time  use  it  in  this  way.  We  may 
distinguish  this  as  the  "chopfong"  cut.  Or  we  may  use  a  light  sword  in 
the  way  the  German  students  use  the  "  scblMger  "  in  their  duels,  keeping 
the  elbow  and  arm  stiff  and  making  a  quick  cut  from  the  wrist.  This  we 
will  oall  the  *'  whip  "  cut. 

Now  very  different  muscles  are  brought  into  play  in  theae  three  methods 
of  cutting.  With  the  Indian  tulwar,  the  first,  or  slicing  cut,  is  used,  and 
in  this  the  cut  is  really  given  from  the  stnwg  muscles  of  the  back  and 
shoulder,  and,  as  these  have  nearly  ten  times  the  extent  of  the  touscles  ot 
the  arm,  and  the  whole  weight  of  the  body  is  also  thrown  into  the  out,  you 
can  easily  understand  the  fiirce  with  which  such  a  blow  is  given-  The 
second  kind  of  cut,  which  is  the  one  usnally  employed  in  Europe,  is  made 
with  a  movement  of  the  shoalder  and  fijrearm.  As  a  rale  it  cannot  be 
oompared  in  its  effect,  especially  upon  soft  bodies,  with  the  dicing  cut 
given  by  the  natives  of  India,  and  the  large  hilt,  necessary  to  afford  BUffi- 
oient  play  to  the  wiist,  lessens  the  cutting  force  still  further.  The  small 
hilt  of  the  tulwar,  by  confining  the  hand  and  preventing  any  play  of  the 
wrist,  increases  the  force  of  the  slicing  or  body  cut.  It  is  customary  to 
say  that  these  swords  have  such  small  hilta  because  the  natives  have  small 
.  hands.  My  own  hand  is  not  a  very  small  one,  but  I  find  no  difficulty  in 
using  any  of  these  Indian  swords  in  the  way  in  which  diey  are  intmded  to 
be  used.  The  liand  being  confined  in  the  hilt  gives  a  stiffness  to  the 
wrist,  BO  that  the  whole  force  is  thrown  into  the  blow.  The  wrist-cut  can 
also  be  used  with  great  effect,  from  the  bi^  vdocity  which  can  be  given 
to  a  light  sword  by  using  it  in  this  way.  The'Germau  students  who  use 
this  cut  in  their  duels  with  the  schlager  are  frequently  fevfhtly  cut  abcnt 
■lie  face,  and  even  the  quilted  leather  pads  with  which  they  protect  the 
body  are  sometimes  cut  through.  It  takes  very  little  weight  to  cut  flesh, 
or  any  soft  substance,  if  sufficient  velocity  be  given.  The  cut  fr<»n  the 
shouldM-  and  fore-arm  is  most  effective  upon  any  hard  substance,  sn<^  as 
iron,  wood,  or  lead. 

To  estimate  the  effect  of  a  sword-cut  we  will  take  the  fiirmnla  genoally 
in  use  for  expreesiog  the  vis  viva  or  force  of  a  moving  body,  which 
is,  the  yra^t  multiplied  by  the  square  of  the  velocity.  Assuming  this 
formula  (which,  however,  requires  considerable  qualificatiMi),  we  will  sup- 
pose a  strong  man,  cutting  with  a  sword  of  4  lbs.  in  ndght,  to  which  he  is 
able  to  give  a  velocity  which  we  will  call  1.  The  effect  produced  we  will 
therefore  call  4.  We  next  suppose  a  weaker  man  who  takes  a  Bwwd 
2  lbs.  in  weight  and  able  to  give  it  a  velocity  double  that  of  the  first,  the 
effect  produced  will  be  equal  to  8,  or  ftcws  that  which  can  be  exerted 
by  the  stronger  man  using  the  heavier  sword.     But  let  us  suppose  Aat  the 
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strong  maa  takes  the  lighter  eword;  he  ^vill  be  able  to  give  it  a  higher 
velocity,  which  we  will  BBsume  to  be  equal  to  S,  in  which  cass  the  effect 
produced,  njuaring  the  velocity,  will  be  18,  or  ^ree  times  the  effect  that 
is  produced  by  the  same  sword  ia  the  hands  of  the  weaker  man,  and  more 
than/ow  times  the  effect  which  he  himself  could  produce  with  the  heavier 
sword.  I  merely  take  this  illuBtration  aa  showing  that  the  force  of  a  blow 
ia  enormously  increased  by  increased  velocity,  but  much  leas  by  increased 
weight  in  the  moving  body.  The  nature  of  the  body  out  at,  however, 
affects  the  result  very  much,  but  the  common  error  is,  that  a  very  strong 
and  powerful  man  chooses  a  heary  sword  and  fancies  that  he  can  do  more 
with  it  than  he  can  with  a  light  one.  Because  he  feels  that  it  requires  a 
greater  exertion  of  strength  on  his  part  to  put  it  into  motion,  he  naturaily 
fhncies  the  effect  produced  will  be  greater ;  whereas  by  taking  a  lighter 
sword,  to  which  he  can  give  a  higher  velocity,  he  will  do  better.  Of 
course  I  do  not  mean  to  say  that  the  lighter  the  sword  a  man  usea  the 
greater  the  effect  he  will  produce  with  it,  but  merely  that  there  is  a  limit 
as  to  weight,  which  ia  generally  exceeded. 

The  weight  a  man  can  move  with  the  greatest  velocity  is  that  with 
■which  he  will  produce  the  greatest  effect,  but  the  lightest  aword^is  not 
necessarily  the  one  be  can  move  the  quickest.  It  is  possible  for  a  sword 
to  be  so  light  that  we  feel  the  resistance  of  the  air  ia  makdng  a  cut  with 
it,  and  this  is  what  we  express  when  vre  say  a  sword  feels  "  whippy  "  in 
the  hand.     Such  a  sword  ia  worse  thwi  one  too  heavy. 

Another  point  in  a  sword  ia  the  position  of  the  centre  of  gravity  (fig. 
1,  C  G-.}  This  ia  not  what  we  generally  mean  when  we  speak  of  the 
"  balance  "  of  a  sword,  which  term  is  applied  to  a  feeling  of  the  weapon  in 
the  hand  which  reaults  from  the  relative  positions  of  the  centre  of  gravity 
and  the  centre  of  percussion.  The  considerations  as  to  the  position  of  these 
two  points  would  take  too  long  for  me  to  explain  to  you  now.  It  may  be 
sufficient  to  say  that  in  light  swords  these  points  may  be  further  apart  than 
in  heavier  ones,  that  they  ahould  be  closer  in  a  straight  than  in  a  curved 
blade,  and  nearer  in  a  thmsting  than  in  a  cutting  weapon. 

We  willnext  examine  the  sections  of  weapons  used  for  cutting.  These  are 
of  course  all  modifications  of  the  wedge.  I  have  here  an  illustration  consist- 
ing of  a  series  of  wedges,  representing  sections  of  difierent  sword-blades.  The 
first  form  (fig.  5)  is  the  wedge  which  would  be  produced  by  taking  the 
thickness  of  the  back  of  an  ordinary  sword  and  continuing  it  in  an  even 
lino  down  to  the  edge.  This  forma  an  angle  of  9°,  which  is  very  much 
too  thin  for  any  practical  purpose.  We  find  that  a  certain  thicknesa 
ia  neccBsaiy  for  the  edge  of  any  cutting  tool.  For  a  very  soft  substance, 
ns  flesh  or  food,  it  may  be  from  10"  to  20",  and  this  is  the  angle  we 
find  in  dinner  knives,  &c.  For  wood  an  angle  of  25°  to  35°  is  the  best, 
and  this  is  the  angle  of  a  carpenter's  chisel  or  plane.  For  cutting  metals 
or  bone  the  ai^Ie  required  is  from  40°  to  90°;  and,  as  a  sword-blade  may 
meet  with  substances  as  hard  as  these,  the  least  angle  which  we  can  give 
it  with  safety  is  40".  Even  this  angle  will  fail  against  a  hard  substance  if 
the  cut  is  not  a  very  true  one,  and  we  therefore  put  on  a  still  mord 
obtuse  angle,  viz.,  90°  at  the  extreme  edge,  aa  shown  in  fig.  6,  where 
these  two  angles  are  distinguished  as  the  entering  angle  90°,  and  the  angle 
of  resistance  40°.  Ton  wSl  also  see  by  the  outline  (figs.  T,  6,  9,)  that  a 
2f2  ^ 


416  THE  SHAtE  OF  8WOKD  BLADES. 

true  wedge  of  10°  would  be  of  such  euormoua  thickaess  and  weight  as  to 
be  useless  for  a  sword,  and  we  have  to  find  some  method  of  lighteniiig  the 
blade,  while  preBerving  the  necessary  angle  of  resistance.  The  following 
sections  of  blades  show  the  principal  methods  of  effecting  this  object.  In 
figs.  9  and  12  the  two  sides  are  cut  away  to  a  flat  surface— this  is  the 
general  form  of  the  Mahratta  or  liindustan  tulwar.  In  figs.  8  and  11,  the 
angle  is  carried  ia  a  curved  line  to  the  back,  which  is  made  very  thin, 
giving  the  section  a  bl-coavex  form.  This  is  tie  shape  of  the  celebrated 
KhorassaDt  Persian,  and  Damascus  blades  generally.  Both  of  these  plans 
give  a  very  strong  but  heavy  blade.  The  third  form  Nos.  9  and  IS,  in 
which  the  blade  is  hollowed  into  two  liroad  grooves  from  the  angle  of  re- 
sistance, making  the  section  bi-concave,  is  that  adopted  in  the  English 
r^ulation  sword  blade.  These  drawings  being  made  to  scale,  you  can 
readily  estimate  the  relative  amount  of  metal  in  each  of  them,  and  you  will 
see  that  this  form  gives  the  lightest  blade  for  a  given  breadth  and  thick- 
ness. I  believe  it  was  this  consideration  which  determined  its  adoption  in 
the  service;  but  it  is  not  by  any  means  the  strongest  form,  and  there  are 
other  technical  objections  to  it  which  I  will  not  enter  into. 

Nearly  all  the  other  forms  of  blade  are  also  grooved,  as  you  will  see, 
though  in  a  different  manner,  and  I  should  here  explain  a  peculiar  func- 
tion of  the  groove  which  renders  it  of  great  use  to  us.  Oae  of  the  most 
important  requisites  in  a  sword-blade  for  real  service  is  stiffneee.  There  is 
no  possible  use  of  a  sword  in  cutting,  thrusting,  or  guarding,  in  which 
too  great  flexibility  would  not  be  a  disadvantage.  It  is  a  singular  illus- 
tration of  the  little  attention  paid  to  this  subject  in  England,  that  this  very 
defect,  flexibility,  is  frequently  assumed  as  the  criterion  or  teat  of  a  goc^ 
blade.  The  blade  which  springs  the  most  easily,  is  called  the  best; 
whereas  nothing  is  easier,  by  making  tfae  blade  tliia  enough,  and  useless 
enough,  than  to  produce  a  sword  which  shall  bend  twice  round  the  hilt 
and  go  into  a  hat-box,  or  clasp  hilt  to  point  and  form  a  waist-belt — both 
of  which  wonderful  swords  I  have  myself  made.  The  error  arises  from 
confounding  flexibility  of  the  blade  with  elasticity  of  the  steel — the  latter 
is  necessary,  the  former  useless  and  always  injurious.  But  to  resume:  a 
blade  which  has  been  grotmd  thiu  to  lighten  it,  will  frequently  be  too 
flexible  and  whippy.  In  this  case  by  putting  a  groove  on  each  side  (see 
figs.  13,  14,  17,)  we  sot  only  make  it  still  %hter,  but  we  also  make  it 
iliffer;  for  if  we  apply  any  force  to  bend  a  grooved  blade  sidewise  we  meet 
witlt  the  greatest  amount  of  resistance  which  any  mechanical  form  can 
supply.  We  are,  in  fact,  bending  an  arch  inwards  upon  its  crown,  and  of 
course  the  deeper  the  arch  the  greater  the  resistance,  which  explains  why 
the  narrow  groove  in  figs.  II  and  17  is  preferable  to  the  broader  groove 
of  the  same  depth  in  fig.  13. 

The  blade  fig.  14,  with  a  narrow  groove  on  each  side  near  the  back,  is  a 
Tvry  old  form  and  a  very  good  one;  the  weak  point  of  it,  that  is,  the  part 
between  the  two  grooves  where  the  metal  is  thinnest,  is  in  the  best  place, 
viz.,  near  the  back,  where  strength  and  thickupss  are  of  the  least  im- 
portance; in  this  respect  it  is  superior  to  the  regulation  form  No.  13. 
The  next  blade.  No.  If*,  is  rather  lighter,  but  is  open  to  the  objection  that 
it  has  two  of  these  weak  places  instead  of  one.  The  blade  No,  16  ia 
better  in  this  respect,  it  bas  three  grooves,  which  are  much  shallower, 
and  the  blade  is  consequently  thicker  between  them.    The  same  rematks 


THR  SriAPE  OP  8WORD  BLADES,  417 

will  apply  to  Nos.  17  and  18,  which  are  sections  of  the  Bingle-grooved 
and  three-grooved  claymore  blades. 

An  ingenious  metli(>d  of  obviuting  the  weakaeas  caused  by  deep  grooves 
in  a  blade  is  shown  in  fig.  19,  which  is  the  section  of  a  very  curious 
blade  made  at  Kljngentha),  the  sword  maouiactory  established  by  the  first 
Napoleon  on  the  bulks  of  the  Rhine.  In  thia  two  very  deep  grooves  are 
cut  in  the  blade,  but  not  opposite  to  each  other,  so  that  the  groove  can  be 
made  even  deeper  than  the  line  of  axis  of  the  blade.  This  gives  very 
great  stifihess;  but  I  found,  on  testing  it,  that  it  was  deficient  in 
cutting  power.  I  may  have  been  erroneous  in  my  judgment,  for  I  was  not 
able  to  make  any  very  careM  comparative  trial,  but  such  was  my  impres- 
sion, and  I  could  only  attribute  it  to  the  depth  of  the  groove  passing  beyond 
the  axis,  which  might  cause  loss  of  power  by  vibration.  Nos.  20  and  21 
are  experimental  blades;  the  groove  in  No.  20  is  placed  at  the  back  so  as 
to  preserve  the  sides  of  the  wedge  intact:  there  was  great  difficitlty  in 
grinding  thia  sword,  and  the  groove  being  in  the  back  it  hardly  stifiened 
the  blade  at  all.  The  resistance  of  the  crown  of  the  arch  was  wanting, 
and  the  blade  sprung  almost  as  readily  as  a  straight  sword.  No.  21  is 
another  combination  which  I  tried, but,  although  having  some  good  points, 
it  was  on  the  whole  a  failure.  No.  22  is  the  old  ramrod-back  regulation 
blade,  and  I  believe  it  to  be  the  worst  form  of  any;  the  verjr  sudden 
change  from  the  thick  round  back  to  the  thin  edge,  renders  it  hardly 
possible  to  get  a  blade  of  equal  temper,  and  the  back  acts  as  a  check  or 
stop  in  cutting  with  it. 

There  is  another  curious  form  of  cutting-blade  in  which  the  curve  is 
the  reverse  way  to  the  usual  form.  Instances  of  this  form  are  seen  in  the 
Khora,  and  Kookree  knife  of  the  Ghoorkas.  In  tools  we  have  a  familiar 
illustration  in  the  billhook  used  to  lop  off  small  branches  of  trees,  and  in 
some  forma  of  pruning-knives.  The  Kookree  knife  is  the  best  known 
weapon  of  this  kind,  and  the  stories  related  of  its  cutting  power  are  very 
marvellous.  Jf  you  examine  it  you  will  find  that  the  weight  is  well  for- 
ward, and  in  advance  of  the  wrist,  and  in  fig,  4  you  will  see  that  the 
effect  of  the  inward  curve  is  to  increase  the  cutting  power  by  rendering 
the  angle  more  acute.  It  acts,  in  fact,  in  precisely  the  same  way,  but  in 
an  inverse  direction,  to  the  outward  curve  in  the  blade,  fig.  2. 

Straight  cutting  sworda,  of  which  we  have  many  examples— for  instance, 
the  claymore  and  the  old  fox-blades  of  Cromwell'a  time — are  all  of  them 
necessarily  inferior  to  curved  blades  in  their  power  of  cutting.  They  may 
be  made  to  cut  better  by  the  simple  expedient  of  making  a  drawing  or 
slicing  cut  with  them ;  this  produces  in  some  degree  the  oblique  action  of 
the  wedge,  which  is  produced  naturally  by  the  curve  of  the  cimeter  blade 
(see  fig.  3). 

There  ia  another  method  of  using  the  curved  blade,  which  ia  in  fact  a 
combination  of  the  cut  and  thrust,  by  thrusting  the  edge  forwards  and 
along  the  body  aimed  at  obliquely  from  point  to  hilt.  It  is  hardly  pos- 
sible to  apply  much  force  in  this  way  on  foot,  but  on  horseback,  where 
the  horse  is  moving  forwarda  and  supplies  the  neceaaary  force,  it  is  very 
effective  and  difficult  to  guard. 

There  is  another  very  ciirious  sword,  the  Dyak  sword,  from  Borneo; 
the  tassels  ornamenting  the  hilt,  which  are  said  to  be  tufts  of  human 
"air,  corresponding  in  mimbcr  with  the  heads  which  have  been  t»keij  off 
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by  the  blade.  This  Bword  is  broadest  at  the  eentre  of  peienerion;  the 
edge  leads  well  forward  ia  advance  of  the  wrist,  and,  combined  with  the 
inward  curve  (though  this  ia  very  slight),  gives  great  cutting  power  to  the 
weapon,  In  this  Mahratta  straight  sword  yon  will  notice  how  tm^ 
marked  is  the  throwing  forward  of  the  edge  of  which  I  hare  spoken;  it 
bends  away  in  advance  of  the  hilt  to  an  extent  of  two  or  three  inches. 
The  old  light  cavalry  sword  of  George  lU.  is  an  excellent  weapon  for 
cutting;  light,  thin,  and  very  much  curved,  and  with  the  hilt  tbiown  w«ll 
forward.  In  fact  this  position  of  the  hilt,  of  which  I  have  endearonred  to 
explain  the  reason,  may  be  traced  to  a  greater  or  less  extent  in  eveiy 
cutting-sword  with  which  I  am  acquainted,  with  ouly  one  exception.  This 
single  exception  is  the  Japanese  sword-blade,  in  which,  as  yon  will  see  by 
this  specimen,  the  line  of  the  hilt  corresponds  with  and  is  a  contjnuatios 
of  the  curve  of  the  blade.  I  have  not  been  able  to  learn  any  particulars 
of  the  way  in  which  these  swords  are  used,  but  I  cannot  conceive  any 
method  of  cutting  in  which  this  position  of  the  hilt  would  be  advanta- 
geous. Here  is  another  curious  illustradon  of  the  analogies  between  the 
weapons  of  very  remote  nations.  This  wooden  club  or  sword  is  selected 
from  one  of  the  South  Sea  Island  trophies  in  the  Museum  of  the  Institu- 
tion, and  if  I  place  it  side  by  side  with  this  elaborate  steel  weapon,  the 
Khora  of  Norlliern  India  (fig.  4),  you  will  see  how  perfect  is  the  resem- 
blance ia  shape.  The  coincidence  in  every  point  is  too  oloae  to  be  acci- 
dental; it  is  evident  that  the  same  principles  were  present  in  the  minds  ot 
the  designer  of  each  of  these  weapons. 

I  come  now  to  consider  the  sword  as  a  weapon  for  thrusting;  models  of 
hand-thruBting  tools  are  so  numerous  that  it  is  difficult  to  choose  from 
them.  The  bradawl,  the  gimlet,  the  needle,  the  dinner-fork;  any  of  these 
will  serve  for  illustration;  with  regard  to  the  method  of  their  progression 
they  may  be  considered  as  a  very  acute  wedge  entering  obliquely. 

The  thrust  has  always  been  considered  in  swordsmanship  as  infinitely 
preferable  to  the  cut,  and  the  reason  is  as  old  as  one  of  the  first  definitions 
of  Euclid — that  "  a  straight  line  is  the  shortest  way  between  any  two 
points."  In  making  a  thrust  the  sword  moves  in  a  straight  line,  and  in 
making  a  cut  it  moves  in  a  circle,  and  of  course  the  thrust  is  much 
quicker.  You  will  see  in  the  sketch  representing  two  men  in  the  position 
of  giiard,  Plate  II.  fig.  23,  that  the  distance  which  the  figure  A  with  the 
straight  sword  has  to  traverse  in  making  a  thrust  is  less  by  two-thirds 
than  the  distance  which  the  figure  B  must  traverse  in  making -a  ont; 
therefore,  if  they  move  with  equal  velocity,  the  thrust  will  reach  its  mark 
in  one-third  of  the  time,  because  the  one  traverses  the  diameter  and  the 
other  the  circumference  of  a  similar  circle. 

In  figs.  24  to  30  you  have  various  sections  of  thrusting  blades.  Fig. 
24  is  the  oldest  form,  known  as  the  Saxon,  or  among  workmen  as  the 
"  latchen "  blade.  You  see  this  form  in  many  of  the  Toledo  and  early 
rapier  blades  ;  it  consists  of  two  obtuse  angled  wedges  joined  at  the  back, 
and  is  sufficiently  strong  and  stiff,  but  very  heavy.  Tito  methods  of 
bghtemng  it  by  grooving  are  shown  in  the  next  two  figures,  Nos.  25  and 
26.  The  third  (No.  27)  is  tlie  Biscayan  form,  with  three  deep  grooves, 
better  known  as  the  French  duelling  rapier.  Technically,  ather  of  the 
former  forms  is  superior  to  this,  as  there  is  veiy  great  difliciilty  in  getting 
tnese  blades  straight  and  of  even  temper;  so  nmch  bo,  that  I  huTC  nercr 


To  ^cLC^J'a^e,418 


idbyGoOgIc 


THE  SHAPE  OF  SWOBD  BLADES.  419 

seen  one  of  these  thfee-oomered  rapier  blades  which  waa  not  either  soft 
or  crooked.  Theoreticalljr,  however,  the  shape  is  a  very  good  one.  Fig. 
29  is  a  section  of  a  very  curious  thrusting  blade.  It  is  probablj  an  expe- 
rimental sword  of  the  date  of  1810  to  1814,  and  is  from  the  manufactory 
of  Klingenthal.  I  have  seen  a  great  number  of  these  experimental  blades, 
many  of  whioh  are  very  curious  and  suggestive.  Here,  for  instance  (fig. 
39),  is  an  attempt  to  give  cutting  power  to  arapier blade, but  these  angles 
being  very  obtuse,  have  scarcely  any  effect  in  a  cut.  The  next,  fig,  30,  is 
an  improvement  on  the  same  form ;  it  cuts  much  better ;  but  the  defect  in 
both  these  swords  is,  that  they  have  a  tendency  to  turn  over  in  the  hand  and 
to  spring  at  the  flat  side  on  the  point  meeting  with  the  least  resistance, 

0{  course  the  proper  shape  for  a  thrusting  sword  is  pre-eminently 
straight.  As  an  illustration  of  the  difference  in  this  respect  I  have  a 
diagram  (figs.  81  to  33)  showing  the  effect  of  a  straight  thrust  into  a  block 
of  wood  with  a  stiaight  sword,  with  a  slightly  curved  (regulation)  blade, 
and  with  a  sword  of  the  tulwar  or  cimeter  curve.  You  see  the  straight 
sword  moving  in  a  straight  line  makes  a  hole  exactly  the  size  of  the  blade ; 
the  slightly-curved  sword  moving  in  a  straight  line  cuts  a  hole  of  about 
double  the  width  of  the  blade;  but  the  cimeter  blade  thrust  into  the  same 
depth  makes  a  hole  five  or  six  times  the  width  of  the  blade  itself,  and  of 
course  meets  with  six  times  the  resistance  to  its  penetratinn.  You  see, 
therefore,  how  difficult  it  is  to  use  one  of  these  curved  blades  for  the 
straight  thrust.  His  difficulty  probably  suggested  a  method  of  thnisting 
which  is  styled  the  curved  thrust,  in  which  the  blade  ia  propelled,  not  in 
a  straight  Une,  but  in  an  arc  of  a  circle  more  or  less  curved  to  correspond 
with  the  blade.  The  arm  makes  this  curvilinear  or  cycloida!  movement 
very  readily,  and  it  is  doubtless  the  best  way  of  using  a  curved  blade  for 
thrusting  at  all,  bnt  it  is  open  to  the  objection  that  the  space  traversud  (as 
in  the  cut)  ia  longer  than  ia  necessary  to  reach  the  object,  and  that  it 
cannot  be  used  with  the  "  lunge,"  so  as  to  throw  the  force  of  the  body 
into  the  attack.  Like  the  "thrusting  cut,"  this  attack  ia  better  suited  for 
horseback  than  for  foot,  and  in  any  case  it  is  inferior  to  the  straight 
thrust.  However,  this  idea  of  the  curved  thrust  was  at  one  time  con- 
sidered very  valuable,  and  Colonel  Marey,  of  the  French  army,  in  an 
elaborate  and  excellent  work  on  awords,  published  at  Strasbourg  ia  J841, 
went  so  far  as  to  suggest  that  the  shape  of  the  yataghan,  which  ia  excel- 
lent as  a  cutting  weapon,  and  for  thrusting  can  be  used  with  considerable 
effect  in  this  way,  should  be  adopted  as  the  regulation  Infantry  sword.  It 
was  adopted  and  tried  to  a  certain  extent  in  the  French  service,  and 
finally,  just  as  the  French  were  beginning  to  abandon  it,  it  was  adopted 
partially  in  England,  It  is  the  parent  of  the  present  short  Enfield  sword 
bayonet,  and,  as  you  will  see  by  comparing  the  two,  it  has  been  cleverly 
modified  so  as  to  lose  all  the  distinctive  excellences  of  its  original.  The 
beautiful  curved  line  of  the  yataghan,  so  accurately  coinciding  with  the 
motion  of  the  wrist  in  cutting,  is  completely  lost,  and  it  is  applied  to  the  ■ 
worst  possible  use  in  being  placed  at  the  end  of  the  gun,  where  the  weight 
forward,  which  ia  so  valuable  in  cutting  by  the  hand,  renders  it,  when 
placed  upon  the  gun-top,  heavy  and  unmanageable.  It  is  very  much 
inferior  to  the  ordinary  bayonet,  and  it  has  frequently  caused  surprise  how 
It  came  to  be  adopted  here.  The  reason  is  simply  that  it  had  been  tried 
la  France.    It  has  now  been  abandoned  there,  and  I  imagine  that  we  shall 
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Boon  have  to  abandon  it  in  the  same  way,  aa  it  is  vastly  inferior  as  a 
thrusting  weapoa  to  the  ordinary  bayonet,  and  the  power  of  making  a  cut 
is  poorly  purchased  by  the  loss  of  all  manageability  in  the  arm. 

The  only  other  point  we  have  to  consider  is  the  awoid  iu  its  use  for 
guarding.  In  considering  this  point  we  must  recollect  that  guarding  is 
very  rarely  practised  in  Eastern  swordsmanship.  The  Eastero  soldier  is 
taught  to  use  his  sword  as  a  weapon  of  attack  only,  and  is  well  provided 
wim  steel  gauntlets,  helmet,  and  shield  to  resist  a  cut.  He  is  therefore 
contented  with  a  very  small  guard  to  his  sword,  and  prefers  what  we  con- 
sider a  very  top-heavy  "  balance."  But  we  have  to  contriTe  a  sword  Uiat 
shall  be  useM  in  guarding  as  well  as  in  cutting  or  thrusting,  and  to  do 
this  we  must  modify  it  considerably.  The  best  cutting  sword,  if  it  were 
not  necessary  to  "  recover  "  to  guard  with  it,  would  be  the  axe,  and  the 
only  reason  why  we  want  it  modified  into  the  form  of  a  sword  at  all  is, 
that  we  may  be  able  to  use  it  to  defend  ourselves  as  well  as  to  attack  our 
adversary. 

The  "balance"  of  a  sword,  of  which  I  have  spoken,  is  essential  for 
guarding,  and  for  guarding  only.  The  stiffer  and  heavier  a  blade  is,  the 
better  is  it  adapted  for  both  cutting  and  thrusting,  and  it  is  only  when  you 
want  to  "  recover  to  guard  "  that  it  becomes  necessary  to  have  it  light  or 
elastic.  In  the  old  Highland  claymore  you  will  find  die  hand  so  cramped 
that  it  is  not  possible  to  form  a  guard  with  it  truly  and  readily ;  this  is  ex- 
pliuned  by  the  fact  that  the  claymore  was  not  used  for  guarding.  The 
defence  of  the  Highlander  was  entrusted  to  the  dirk  and  target  on  the  left 

The  principal  requisite  for  a  good  hilt  is  that  it  should  have  as  much 
guard  as  possible  without  cramping  the  hand.  The  claymore,  as  I  have 
said,  is  deficient  in  this  respect.  In  the  Eastern  cimeter,  which  is  not  in- 
fended  for  guarding,  the  only  protection  to  the  hand  !s  a  simple  crutch. 
Most  modem  swords  are  defective  in  the  hilt.  The  Light  Cavalry  r^ula- 
tion  sword  has  a  very  bad  guard  indeed.  There  is  no  protection  against  a 
thrust,  and  the  whole  inner  line  of  the  wrist  is  exposed.  The  whole  weight 
being  on  one  side  of  the  blade,  it  has  a  tendency  to  turn  over  in  that  direc- 
tion, and  in  using  it  you  have  to  exert  and  waste  a  certain  amount  of  force 
to  overcome  that  tendency.  The  regulation  Infantry  sword  has  a  much 
better  guard,  but  it  is  defective  on  account  of  the  metal  of  which  it  is 
made,  which  is  liable  to  be  cut  through  or  broken  by  a  fall.  The  En- 
gineers' is  a  very  good  guard,  as  is  also  the  heavy  Cavalry,  but  both  have 
the  defect  of  being  over-balanced,  t.e.  heavier  on  one  side  than  on  the 
other.  A  sword  I  have  lately  made  for  India  is  free  from  this  defect,  as 
the  sword  will  really  balance  along  the  edge,  the  guard  being  equal  on  each 
side.  It  is  only  fair  to  say  that  this  hilt  was  suggested  to  me  by  the 
straight  Mahrafta  sword  1  have  so  often  referred  to.  You  will  doubtless 
be  amused  at  me  when  I  say  that  this  sword  shows  more  thought  in  the 
contriver  than  any  other  with  which  I  am  acquainted,  and  the  swordsman 
may  obtain  many  useful  hints  from  it.  Here  is  an  officer's  regulation 
Infantry  sword  of  twenty  or  twenty-five  years'  ago.  It  is  a  specimen,  I 
believe,  of  the  worst  possible  arrangement  of  hilt,  blade,  and  shape,  that 
could  possibly  be  contrived.  It  is  crooked, but  has  no  regular  curve;  b 
wrongly  mounted  for  thrusting  and  wrongly  shaped  for  cutting.  The  hilt 
ia  so  flimsy  as  to  be  no  protection  for  the  hand,  and  it  is  made  of  bad 
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metal  badly  tampered.  If  yoa  aak  me  how  such  a  model  came  to  be 
adopted,  I  can  only  answer  by  a  Bapposition.  At  tbat  time  the  three 
principal  purveyors  of  swords  to  the  British  army  were  a  tailor,  a  gold- 
lacemon,  and  u  hatter.  I  can  only  suppose  that  the  tailor  was  the  first 
consulted;  if  his  production  was  unsatj^actory,  the  pattern  was  referred  to 
the  laceman;  and  finally  the  hatter  was  called  in,  who  put  the  ctowuing 
touch  to  the  whole. 

There  are  some  very  curious  old  swords,  both  European  and  Eastern, 
which  I  dare  say  most  of  my  hearers  have  met  with,  in  which  the  back  of 
the  blade  ia  made  hollow,  and  mercury,  placed  in  the  hilt,  is  carried  towards 
the  point  in  cutting,  t^us  adding  to  Uie  force  of  the  cut,  You  will  see  at 
once  that,  though  this  added  to  the  force  of  the  blow,  the  additional  weight 
rendered  the  sword  topheavy,  and  told  against  the  swordsman,  if  bis  cut 
were  parried  and  he  had  to  recover  to  guard  himself.  In  the  same  way  * 
some  of  the  German  headsmen's  swords  were  made  with  a  ball  of  steel  to 
slide  down  the  blade  and  add  increased  force  to  the  cut.  Here  is  a  curious 
instance  of  what  I  mentioned  to  you  with  regard  to  the  effect  of  over- 
weighting. It  ia  a  eword  weighing  6  j  lbs.  ;  it  originally  weighed  9  lbs., 
but  has  been  conaiderably  lightened.  It  was  made  for  an  officer  in  a 
cavalry  regiment,  who  thought  it  would  strengthen  his  wrist  to  use  it  in 
post  practice.  The  result  is  that  no  living  man  can  cut  with  it.  You  can 
lifi,  it  up,  and  let  it  drop  on  any  object  yon  please,  but  beyond  this  you 
cannot  go.  The  weight  is  so  great  that  it  is  impossible  to  give  it  any 
velocity,  and  its  cutting  power  is  therefore  nil.  A  very  simple  test  shows 
this.  It  is  easy  enough  to  cut  a  copper  penny  in  half  by  a  quick  blow 
with  a  bowie  or  hunting  knife.  I  have  tried  to  do  the  same  thing  with 
this  sword,  aud  hack  and  hammer  as  I  may,  I  cannot  get  it  to  go  through 
the  penny.  With  the  knife  I  can  give  a  high  velocity ;  with  the  sword  I 
can  give  none  at  all,  and  so  I  can  do  nothing  with  it. 

I  ^ink  these  are  the  only  points  to  which  I  have  to  call  your  attention, 
and,  as  I  have  already  detained  yon  beyond  the  allotted  time,  I  will  con- 
clude by  thanking  you  for  the  kind  attention  with  which  you  have  listened 

The  Ceauuuh.— I  am  sure  we  are  very  much  obliged,  Mr,  Latham, 
for  the  interesting  and  instructive  lesson  which  yon  have  given  us.  I 
thought  it  was  a  very  dry  subject,  and  waa  not  at  all  prepared  for  anything 
so  interesting  or  instructive  as  this.  It  shows  that  you  have  thoroughly 
studied  the  subject,  and  have  made  yourself  completely  conversant  witJi  it. 

Captaiii  Burqess. — Will  you  kindly  make  a  few  remarks  upon  that 
curious  sword  of  the  time  of  Edward  III.  ?     (Plate  II.  fig.  34).* 

The  Chairman. — You  might  tell  us  what  was  the  effect  of  that  heavy 
sword  upon  the  wielder's  wrist. 

Mr.  Latham. — I  believe  he  found  he  could  not  use  it;  in  fact,  that  he 
could  hardly  lift  it,  or  make  a  cut  with  it.  I  ought  to  have  made  a  few 
remarks  upon  this  curious  old  sword.  You  will  see  from  its  tremendous 
weight  that  it  was  intended  for  a  time  when  swordsmen  had  to  deal  with 
iron-plated  men,  as  we  have  with  iron-plated  vessels,  and  you  see  how 
they  solved  the  very  question  we  are  debating  now.  They  got  the  heaviest 
weight  they  could,  and  they  put  as  much  force  behind  it  as  they  could 

*  Bequeathed  to  the  InMitution  b;  the  Ute  Wnller  Havkin*,  G«q.,  P.SjI.— Bd, 
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possibly  gire — exactly  the  Bame  thing  we  are  now  doing  in  our  experi- 
ments with  artillery  agwnst  iron-plated  ships. 

Captun  Selwth,  R.N. — There  are  one  or  two  questions  I  wish  to  ask 
Mr.  Latham,  for  the  benefit  of  the  naYftl  branch  of  the  profeBsion.  One 
is  whether  it  has  occoned  to  him  that  the  um  of  the  heavy  knob  on  the 
guard  in  that  antique  sword,  which  we  have  just  been  looking  at,  haa 
anything  to  do  with  the  old  term  of  pommelling  one's  enemy  ?  As  Jack 
has  often  been  known,  in  a  press  of  men,  after  having  got  np  his  sword- 
arm  and  being  unable  to  get  it  down  again,  to  use  the  hilt  of  his  cntlass,  and 
knock  his  enemy's  teeth  down  his  throat;  so  may  got  the  ancient  knight 
have  used  that  sword  to  pommel  his  enemies,  after  using  the  sword  to  cat 
htm  down  ?  I  would  also  ask  whether  bis  attention  has  been  drawn  to 
the  peculiarity  of  Lord  Cochrane's  mode  of  arming  his  seamen  for  board- 
ing f  He  festened  bayonets  to  thar  left  arms,  with  the  points  projecting 
beyond  the  hand,  and  then  armed  them  only  with  ontlames,  telling  them 
to  go  and  take  the  enemy.  Of  course,  the  bayonet  formed  a  perfect  guard, 
tied  as  it  was  along  the  outside  of  the  arm,  with  the  points  projecting 
about  6  inches.  It  enabled  Lord  Cochrane  to  take  the  Spanish  Jrigate  in 
the  way  he  did,  from  under  the  batteries  of  Callao.  The  last  thing  I  beg 
to  ask  b,  if,  by  any  effort  of  art,  Mr.  Latham  can  give  ub  a  weapon  which 
will  enable  the  seaman  to  feel  a  little  more  secure.  Seamen  begin  to  feel 
that  they  have  lost  their  confidence  now  that  plated  ships  have  come  into 
action.  We  are  in  that  state,  that,  with  the  very  hard  shells  ships  have 
now  got,  it  will  be  utterly  impossible  to  hope  that  swords  will  ever  come 
into  play;  and,  if  Mr.  Latham  can  only  suggest  some  means  of  ofiTence,  I 
think  we  should  be  delighted.  For  the  ancients  and  for  cavalry,  swords 
may  be  possible,  but  not  for  seamen. 

Mr.  Latham. — With  regard  to  Captain  Selwyn's  remark  about  the 
pommel  of  this  sword  su^esting  the  use  of  the  term  "  pommelling,"  I  think 
it  is  very  likely.  It  is  a  happy  idea,  and  there  are  many  etymolo^cal 
derivations  much  more/ar-fetched.  The  idea  of  strapping  the  bayonet  to 
the  arm  was  perhaps  su^estcd  to  Lord  Dundonald,  who  was  a  Scotchman, 
by  the  method  of  using  the  dirk  with  the  target.  The  thumb  being  placed 
on  the  hilt  of  the  dirk,  the  point  projected  about  an  inch  beyond  the  elbow ; 
the  target  was  used  for  parrying,  and  the  return  given  with  the  dirk.  I 
am  not  sufficiently  acquainted  with  the  construction  of  the  new  iron  ships 
to  give  an  exact  reply  to  the  third  question.  But,  teoja  the  accounts  we 
have,  it  seems  to  me  that  the  only  way  to  encounter  an  enemy  of  this  de- 
scription is  to  attack  him  as  you  would  a  wasp's  neat.;  smother  him  by 
stopping  up  his  funnel  and  hatches.  I  am  aware  that  a  lecture  of  this 
kind  on  the  use  of  swords  may  seem  to  have  more  of  an  antiquarian  than 
of  a  practical  interest  in  the  present  day.  At  the  same  time  the  sword  is 
the  ultima  ratio — the  best  weapon  for  hand-to-hand  encounter,  and  to 
hand-to-band  encounter  it  must  come  at  last.  If  we  go  on  improving 
our  armour  at  such  a  rate  that  we  cannot  hurt  each  other  while  we 
keep  within  our  vessels,  the  only  means  of  deciding  the  question  will  be 
to  come  out  of  them ;  and  this  may  lead  to  the  old  system  of  man  to  man 
being  revived,  and  the  shape  and  use  of  the  sword  become  again  a  subject 
of  some  importance  even  in  oayal  war&ie. 
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PRESENT  CONDITION  OF  OUH  CAVALRY;  WITH  SOME 
SUGGESTIONS  A9  TO  THE  PRACTICABILITY  OF 
INCREASING  ITS  EFFICIENCY  IN  THE  FIELD.' 

By  Major  Alfred  Stovell  Joneb,  V.C- ;  D.A.Q.M.G.,  Cftpa  of 
Good  Hope. 


While  the  Artilloiy  and  Infantry  of  all  annies  Iiave  passed,  during  late 
years,  throngli  the  most  extensive  changes  in  organiaation  and  equipment, 
and  engineers  hare  modified  the  arrangements  of  defence  to  meet  these 
changes  in  ofTensiTe  warfare,  the  Caraby  service  has  alone  stood  still, 
or  nearly  so,  when  its  progress  in  tlie  march  of  improvement  is  compared 
with  that  of  the  other  arms. 

It  is  tnie  that  the  Emperor  Napoleon  is  mideistood  to  have  turned  his 
attention  to  Cavalry  at  Chalons,  and  that  a  commission  has  been  sitting 
for  some  months  at  the  Horse  Guards  to  consider  and  report  upon  our 
Cavalry ;  hut,  in  the  first  plaoe,  it  will  hardly  be  creditable  to  na  as  a 
nation  if  we  ^ow  tlie  French  to  show  our  Cavalry  the  way ;  and  secondly, 
we  shall  be  expecting  too  much  lirom  our  anthorities,  if  we  leave  to  them 
the  task  of  originating  or  inventing  the  required  improvements. 

The  authorities  at  the  Horse  Guards  and  the  War  Office  did  not  invent 
the  En£eld  rifle,  or  the  Armstrong  gun ;  they  confine  their  attontion  to 
their  own  province,  consider  the  merits  of  proposed  improvements,  and 
adopt  such  as  they  approve. 

It  is  the  object  therefore  of  these  pages  to  draw  the  attention  of  Cavalry 
ofiBcers  and  others  to  tno  questions  which  are  constantly  occnring  to  the 
mind  of  every  one  who  looks  forward  to  the  prospect  of  future  wars, 

1  st.  Will  Cavalry,  equipped  and  organized  as  at  present,  retain  the  same 
high  relative  position  in  future  ware  which  it  has  held  in  past  times  ? 

2nd.  If  not — what  changes  must  be  introduced  in  order  to  restore  in 
favour  of  Cavalry  the  balance  against  rifles  and  rifled  cannon? 

Let  us  consider  the  first  question  with  reference  to  the  duties  of  Cavalry 
in  the  field  as  enumerated  helow. 

He.Ty  f  "l""*'  »»»°"  g'';','';  Light/  Outpo.l  d.tj. 

Cavaliy"!      "  "       A^Ue^'  Cavalry  "i^  Reconnoitring. 

In  the  first  division  of  Heavy  Cavalry  duties,  via,,  the  charge  againsl 
Cavalry,  the  conditions  are  what  they  have  always  been,  and  victory  will 
remain  with  that  side  which  can  bring  up  the  last  reserve,  rides  harder, 
has  better  bred  or  more  powerful  horses,  or  which  is  led  by  better  officers, 
than  the  other. 

One  or  a  combination  of  these  advantages  may  oany  the  day,  but,  alas 
how  seldom  is  an  opportunity  for  this  glorious  duel  afforded  by  modem 
warfare. 

■  CkmusQiilooM  Uaj  29, 1862,— Be, 
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In  the  second  and  third  diriRions  of  Heavy  Cavalry  duties,  however,  the 
case  has  heeii  materially  altered,  to  the  disadvantage  of  Cavalry,  by  the 
introduction  of  new  weapons,  and  improved  projectiles,  inasmudi  as 
Infantry  and  Artillery  arc  no  longer  nearly  harmless  at  200  and  400 
yards  cQstauce  respectively,  as  formerly  the  case. 

The  details  of  both  Artillery  and  Infantry  rifle  practice  are  too  well 
known  to  need  more  than  a  simple  reference  to  them  here  in  support  of 
this  conclusion. 

It  is  true  that  the  superior  precision  and  range  of  the  modem  rifles  and 
Rhells  irill  not  be  felt  very  much  in  the  actual  advance  to  the  attack  by 
Cavalry  charging  Infantry  or  Artillery,  because  the  necessity  for  constant 
re -adjustment  of  sights  and  time-fuses  will  nulli^  their  effects  upon  a  rapid 
advance ;  but  no  extensive  formation  or  deployment  of  Cavalry  can  take 
place  under  a  heavy  fire  of  segment  shells  and  conical  bullets. 

It  appears  certain,  unless  some  pecnliariy  advantageous  ground  permits 
the  formation  under  cover  within  reach  of  the  enemy,  that  the  Cavalry 
must  advance  in  line  over  far  too  much  ground  to  admit  of  its  preserving 
anytJiing  like  steadiness  in  the  attack  ;  besides  which,  the  intended  point 
of  attack,  and  probably  also  the  whole  force,  and  reserve,  prepared  for  the 
charge,  will  be  patent  to  the  enemy  in  time  to  enable  him  to  concentrate 
his  force  on  the  menaced  point 

This  leads  to  the  eonclnsion  that,  for  the  future,  Cavalry  mnet  be 
banished  from  the  first  line — it  mnst  be  kept  strictly  nnder  cover  in  the 
second  line,  until  an  opportunity  occurs  for  employing  it  in  actual  collision 
with  the  enemy,  and  must  then  be  brought  rapitfiy  up  and  formed  on  the 
move.  Its  very  existence  will  depend  upon  its  mobility.  How  far  this 
essential  quality  is  compatible  with  our  present  equipment  and  system  of 
drill,  is  known  to  every  one  who  has  endeavoured  to  get  the  simplest 
manoeuvre  of  the  drill  book  performed  with  the  requisite  steadiness  on  the 
move  by  even  one  squadron,  amidst  the  noise  and  confusion  of  action. 
Impatient  men  and  fretful  horses  in  the  rear  rank,  and  the  plunges  of 
wounded  ones  in  front,  together  with  the  lose  of  telling-off  consequent 
npon  casualties,  are  formidable  obstacles  to  a  steady  formation,  and  often 
oocnpy  the  attention  of  the  leaders,  at  the  time  when  it  is  eqnally 
necessary  for  them  to  be  watching  the  enemy. 

So  much  for  the  prospects  of  the  Heavies  in  fnture  campaigns ;  let  us 
now  turn  to  the  Light  Cavalry,  and  see  how  the  case  stands  for  that  branch 
of  the  service. 

The  duties  of  outposts  and  reconnaissance  are  among  the  most  important 
of  those  for  whose  performance  a  general  in  the  field  has  to  provide,  and 
hitherto,  whenever  the  country  has  been  even  moderately  open,  these  duties 
have  been  for  the  most  part  performed  by  Light  Cavalry. 

The  duly  comfort  of  an  army  during  the  whole  campaign,  as  well  as 
the  success  of  every  enterprise,  is  so  dependent  upon  the  manner  in  which 
these  duties  are  carried  on,  that  it  would  surely  be  advisable  to  equip  and 
organize  tlie  force  to  which  their  performance  ia  entrusted  with  a  view 
specially  to  those  duties,  and  not  to  expect  it  to  undertake,  or  be  prepared 
for,  other  duties  which  demand  different  qualifications. 

Heavy  Cavalry  for  the  charge  should  be  organized  on  the  principle  that 
each  squadron  be  conadered  as  a  living  projectile,  which  must  be  carefully 


i,z.dbvG00gle 


PRE8BMT  CONDITION  Oil'  OUK  CAVALKT.  425 

preserved  iu  couditiou  aud  weight,  uutjl  tlie  luoiueut  at  which  it  i«  tu  be 
hurled  against  the  enemy  :  ever;  tiling  should  be  doue  to  consolidate  aud 
bind  it  together ;  it  ehould  be  nursed  as  much  as  possible,  and  be  litought 
into  action  in  the  very  highest  state  of  efficiency  for  one  short  gallop.  Oue 
discbarge  of  snch  projectiles,  launched  at  the  right  instant,  may  change  the 
fat«  of  a  battle,  or  complete  the  destruction  of  the  enemy. 

Light  Cavalry,  which,  on  the  contrary,  is  valuable  in.  proportion  to  the 
individual  excellence  of  its  men  and  hoi'ses,  should  he  composed  of  short, 
active,  and  intelligent  men,  mounted  upon  wiry  enduring  little  horses,  and 
trained  with  more  individual  self-reliance,  to  take  their  own  line  across 
conutry,  jump  or  creep  wherever  tieir  horses  can  live,  rally  for  a  short 
nish,  or  disperse  and  baffle  their  pursuers  by  flight  wherever  they  appear 
too  numerous,  but  always  ready  to  return  to  the  worry  when  a  chance  is 
open  to  them. 

We  know  that  division  of  labour  la  productive  of  greater  efficiency 
in  every  trade,  and  it  seems  impossible  that  the  same  men  and  horses  can 
be  trained  to  the  performance  of  duties  so  much  opposed  to  each  other  as 
those  above  described,  with  any  prospect  of  combining  the  highest  statu  of 
efficiency  in  each ;  nevertheless,  in  our  service  it  has  been  ordained,  from 
motives  of  economy,  Uiat  the  Light  Cavalry  shall  be  equal  to  the  charge 

The  result  of  this  policy  has  been,  as  might  have  been  expected,  tliat  we 
have  saciificed  complete  efficiency  as  Light  Cavalry  to  gain  a  measure  of 
success  as  Heavy ;  and,  though  in  all  former  wars  this  makeshift  for  a 
perfect  Light  Cavahy  has  done  the  work  required  of  it,  and  has  beaten  the 
best  Heavy  Cavalry  that  could  be  brought  against  it,  yet  this  success  has 
been  due  to  national  advantages  rather  than  to  the  system  itself.  We 
have  beaten  our  enemies  because  om-  Cavalry  was  made  of  better  stuff 
than  theirs,  rather  than  because  we  had  cut  it  out  in  better  fashion. 

In  former  wars  Light  Cavalry  could  gallop  up  and  establish  its  outposts, 
without  much  risk,  within  some  200  yards  from  those  of  the  enemy ;  but  in 
future  it  is  to  be  presumed  that  he  will  have  at  least  some  rifles  on  bis 
advance  posts,  which  will  demand  respect  at  treble  that  distance. 

The  difficulty  of  obtaining  information  was  always  gi-eat,  but  what  will 
it  be  iu  future  ? 

It  appears  that  it  will  be  difficult  for  our  present  style  of  dragoon  to 
approach  near  enough  to  the  enemy  even  to  ascertain  the  direction  of  his 
line  of  outposts,  and  he  will  have  little  chance  indeed  if  he  ventures,  as  ha 
used  often  to  do,  within  that  line,  trusting  to  the  speed  of  his  horse  for 
escape  in  case  of  being  viewed. 

In  future,  outposts  vnll  probably  be  formed  by  troops  organized  and 
equipped  to  seize  and  maintain  positions  by  long  range  and  accuracy 
of  fire, 

Our  cavalry  are  to  be  furnished  with  breech-loading  rifled  carbines  and 
rifled  pistols ;  but  there  are  some  very  serious  objections  to  this  sweeping 

Ist.  It  will  be  impossible  to  teach  cavalry  as  a  body  to  make  anything 
like  decent  practice  while  mounted. 

What  a  ludicrous  exhibition  is  always  made  when  Cavalry  send  out 
their  skirmishers,  nine  out  of  ten  of  whose  horses  feel  like  £sh  out  of  water 
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nntil  tbef  rejoin  Uieir  squadrons ;  mmj  of  them  are  seen  to  wheel  about, 
or  at  any  rate  throw  np  their  heads  and  jump  at  erery  discharge  of  their 
ridera'  f&eamis,  and  some  even  can  hardly  be  induced  t«  leave  the  ranks 
nntil  long  after  the  sound  far  "  skirmishers." 

2nd.  All  officers  who  have  served  with  CuTalry  in  the  field,  will  allow 
that  the  men  are  far  too  fond  of  applying  to  their  carbine  bnckets  and 
holsters,  even  when  they  know,  or  ooght  to  do,  that  tJie  arms  they  contain  will 
hardly  hit  a  haystack,  and  there  is  snrely  some  reason  to  dread  that  this 
tendency  of  the  Dragoon  to  place  too  much  reliance  on  hia  firearm  will  be 
increased  by  supplying  him  with  a  enperior  weapon  of  that  kind. 

Our  present  Dragoon  can  only  render  himself  formidable  to  his  enemies 
by  the  speed  of  his  horse,  and  the  lance  or  sword  in  his  hand. 

He  must  seek  to  close  with  his  enemy  or  he  wilt  be  WDrtliless,  for, 
should  he  attempt  to  play  at  long  bowls,  he  will  inevitably  find  his  master 
at  that  game.  Some  few  men  per  squadron  might  be  armed  with  rifled 
carbines,  to  dismonnt  and  nee  them  occasionally ;  but  these  men  should 
invariably  be  good  marksmen,  and  men  who  can  thoroughly  be  depended 
upon ;  the  rest  of  the  squadron  will  do  mnch  better  without  any  firearms 
at  all,  unless  they  can  be  trusted  with  a  revolver  in  their  belts,  to  be  used 
only  for  their  iiidividnal  self-defence,  in  case  of  being  dismounted  in  a 
milee. 

It  is  but  natural  to  expect  that  rifles  will  in  future  be  used  by  the 
advanced  guards  and  outposts  of  enemies,  and  such  being  the  case  it  is 
hardly  likely  that  a  less  distance  than  about  900  yards  will  intervene 
between  those  of  two  hostile  armies. 

The  best  of  our  Cavalry  carbines,  however,  will  range  with  good  effect 
but  half  that  distance,  and,  when  we  consider  what  a  conspicuous  target 
one  of  our  present  videttes  would  make,  it  appears  that  our  present  Light 
Cavalry  must  be  beaten  out  of  the  field  by  any  modem  Light  Infantiy 
which  can  be  pushed  up  to  the  outposts  by  an  enemy. 

Thus  we  arrive  at  the  conclusion,  with  all  due  respect  to'om-  Light 
Cavalry,  that  its  right  occupation  is  gone.  It,  however,  having  been  half 
organized  as  Heavy  Cavaliy,  we  need  not  throw  it  away,  for  we  have  not 
come  to  the  same  conclusion  with  regard  to  the  duties  of  the  Heavies, 
nlthongh,  there  even,  we  cannot  but  recognise  the  necessity  for  introduciitg 
some  cuanges. 

"  Tactics,"  said  the  first  Napoleon  "  must  be  changed  every  ten  years ;" 
how  much  more  docs  the  introduction  of  altogether  new  weapons  appear  to 
demand  a  change  of  organization  and  equipment ! 

Before  such  deep  radical  changes  as  those  which  appear  desirable  (if 
the  above  is  a  fair  statement  of  the  prospects  of  our  present  Cavalry)  can 
he  safely  introduced,  there  should  be  a  wide-spread  conviction,  gradually 
diffused  through  the  whole  body  which  is  to  undergo  change,  tliat  snai 
change  is  necessary. 

No  healthy  reform  can  be  introduced  from  without,  before  tiie  necessity 
for  it  has  been  recognised  from  within,  for  there  is  a  rooted  conservative 
feeling  in  all  himtan  nature,  which  rebels  ogninst  change,  silently  it  may 
be,  but  often  so  eSectually  as  to  nullify  all  good  which  miglit  have  re- 
sulted firom  B  willing  response  on  the  part  of  subordinates  to  the  noblest 
design!  of  thdr  anperion. 
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It  is  in  the  hope  of  conbibnting  in  some  degree  to  tide  preparatiou  for 
reform,  that  we  haye  opened  this  subject,  and,  since  writing  the  above,  we 
hare  noticed  with  pleasure  a  review  of  the  work  of  Colonel  D'Azemar, 
entitled  "  The  Future  of  Cavalry,"  in  the  U.  S.  Magasine. 

This  shows  tiiat  the  subject  is  in  course  of  yentilation,  and  it  is  our  firm 
conviction  that  Cavalry  vnll  eventually  recover  ita  relative  position  to  the 
other  arms.  • 

It  may  requii-e  a  campaign  or  more  to  bring  about  this  result,  but  Um 
earUer  we  recognise  the  necessity  for  change,  the  more  time  we  shall  have 
to  consider  and  mature  the  means  of  introducing  it ;  let  it  be  done,  if 
possible,  gradually  during  pence,  rather  than  hastily  in  war. 

Having  now  adduced  what  appear  to  us  valid  arguments  for  replying 
in  the  negative  to  the  first  question  we  proposed  to  ourselves,  we  Will  pass 
on  to  4he  second,  which  is  by  far  the  most  difficult  part  of  the  subject, 
for  it  is  one  tiling  to  find  fitult  with  a  system,  and  altogether  another 
to  propose  one  which  shall  work  better.  The  one  is  constantly  done 
and  often  reaswtably,  but  the  other,  sddom,  if  ever,  with  omiplete 
Buccesa. 

We  will  do  the  best  we  can,  however,  and  perhaps  our  example  may 
induce  others  to  come  forward  to  correct  our  errors,  and  make  their  own 
Buggestfons  as  to  "  what  changes  must  be  introduced,  in  order  to  restore 
the  balance  against  rifies  and  rified  cannon." 

In  the  first  place,  then,  it  fijllows,  from  what  has  been  said  about  the 
duties  of  Heavy  and  Light  CavaJry,  that  the  distinction  between  these  two 
branches  of  the  service,  at  present  only  nominal,  should  be  revived  in  full 
force. 

Let  us  consider  how  each  of  these  arms  may  be  reoi^^onized,  with  a 
view  to  giving  each  of  them  the  highest  possible  qualifications  for  its  own 
peculiar  class  of  duties. 

First,  then,  for  Heavy  Cavalry ;  "  mobihty  "  is  the  great  desideratum. 
There  is  no  doubt  that  having  good  leaders,  and  plenty  of  them,  is  a 
principal  element  of  success  in  Cavalry  action :  without  them  the  best 
Cavalry  become  like  a  flock  of  sheep.  Every  man  in  a  squadron  should 
be  tinder  the  eye  and  within  the  reach  of  its  leaden. 

Our  present  system  places  one  half  of  the  men  in  a  rear  rank,  where 
they  are  quite  out  of  reach,  and  we  have  to  place  serreliles,  when  we  have 
them,  in  a  third  rank,  to  watch  and  control  this  rear  rank,  which  has  been 
alluded  to  above  as  useless,  and  prejudicial  to  the  iree  working  of  the  front 
ruik.  On  a  peace  field-day  the  serrefilee,  with  the  assistance  of  trot^  and 
regimental  sergeants  major,  and  the  adjutant,  may  succeed  in  keeping 
some  order  in  tiie  rear,  hnt  («i  service  their  asnstance  is  rarely  available. 
The  objection  to  Cavaliy  reaf  rnuks  has  been  recognised  ior  many  years 
by  some  of  tiie  best  Cavidry  officers,  and  the  system  of  rank  entire  was 
adopted  with  great  success  by  General  Bacon  in  the  Portuguese  service, 
in  1833,  and  following  years.  General  Bacon  had  many  supporters,  and 
much  was  written  in  &vour  of  his  system,  bolh  at  the  time  he  adopted  it 
and  in  1854-6,  when  Colonel  Beamish  published  his  remarks,  "  Uses  and 
Application  of  Cavalry  in  War,"  with  copious  annotations ;  yet,  as  Lord 
William  Russell  says,  in  one  of  the  letters  published  in  that  work,  "  the 
Buke  of  Wellington  is  in  om-  favour,  but  the  pr^odices  of  Cav^ry  ofBcers 
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are  difficult  to  overcome,"  and  tbe  old  system  etands  its  ground.  ScHue  of 
the  remartu  of  the  late  Dnke  of  Wellington,  upon  nsmg  Cavali;  in  rank 
entire,  are  eo  pertinent  and  concloBire  in  favour  of  the  ayetem,  that  we 
cannot  resist  the  temptation  of  quoting  the  following  extracts  from  his 
Grace's  letter  to  Lord  William  Rnssell,  published  in  full  in  Colonel 
Beamish's  work. 

"  The  rear  rank  does  not  strengthen  the  front  rank  as  the  centre  and 
rear  ranks  do  the  front  rank  of  the  Infantry.  The  rear  rank  of  the  Cavalry 
can  augment  the  activity  or  even  the  means  of  attack  of  the  front  rank, 
only  by  a  movement  of  disorder. 

"  If,  then,  the  attack  of  the  front  rank  should  fail,  and  it  should  be 
necessary  to  retire,  the  second  or  rear  rank  ia  too  dose  to  be  aMe  to 
sustain  fee  attack  or  to  restore  order. 

"  The  second  rank  must  be  involved  in  the  defeat  and  couliision,  and  the 
whole  most  depend  npon  some  other  body,  Cavaliy  or  Infantiy,  in  reserve, 
to  receive  and  protect  the  fugitives. 

"  I  have  already  stated  that  the  second  or  rear  rank  can  augment  the 
means  of  the  first  rank  only  by  a  movement  of  disorder ;  this  is  peculiarly 
the  case  if  the  attack  should  be  snccessfnl.  In  all  these  casee,  die  second 
rank,  at  a  distance  sufficiently  great  to  avoid  being  involved  ia  the  con- 
fusion of  the  attack  of  the  front  rank,  whether  snccesafhl  or  otherwise, 
conld  aid  in  the  attack,  or,  if  necessary,  cover  the  retreat  of  the  Cavalry  as 
a  body,  while,  by  tbe  absence  of  all  impediments  from  the  closeness  of  the 
rear  rank,  the  activity  of  the  front  rank  would  be  increased. 

"  I  conceive  that  the  one-rank  system  would  require  a  change,  not  only 
in  the  disdpUue,  but  in  the  organisation,  of  the  Cavalry.  If  I  am  not 
mistaken  it  would  render  tiie  use  of  Cavalry  in  an  army  much  more  general 
than  it  is  at  present." 

The  Cavalry  Brigade  at  Umb&lla,  in  India,  was  niancenvred  on  the 
system  of  rank  entire  by  Colonel  Grant,  now  Sir  Hope  Grant,  E.C.B.,  in 
the  years  1855-56,  and,  in  spite  of  the  disadvantage  that  the  second  line 
was  only  formed  on  the  parade  by  increasing  the  distance  of  the  rear  rank 
of  each  squadron,  and  placing  officers  and  non-commissioned  officers  in 
front  of  it  as  squadron  and  troop  leaders,  instead  of  being  composed  of 
distinct  squodrons,  as  it  would  be  if  the  syst«m  were  fully  adopted,  it 
nevertheless  appeared  to  work  well. 

Subsequently,  in  the  operations  before  Delhi,  the  officers  of  the  9th 
Lancers,  who  had  profited  by  the  lessons  learnt  at  these  field  days  of  the 
previous  drill  season,  fonnd  several  opportunities  of  employing  the  rank- 
entire  system  before  the  enemy.  On  one  occasion,  4th  Jnly,  1657,  it  fell 
to  the  lot  of  one  sqnadron,  9th  Lancers,  to  have  to  cover  the  retreat  of  a 
small  force  of  Infantiy  which,  overpowered  by  nnmbers,  had  ordera  to  fall 
back  across  a  mUe  or  so  of  open,  to  cross  a  bridge,  and  then  defend  a 
canal  until  reinforcements  could  arrive. 

The  squadron,  formed  in  the  usual  manner,  was  hard  pressed  by  a  large 
force  of  the  enemy's  Cavalry,  whose  front  was  covered  wiUi  skirmishers, 
who  threatened,  by  out-flraking  tbe  squadron,  to  cut  it  off  fivm  the 
bridge. 

The  officer  in  command  of  the  sqnadron,  seeing  his  danger,  bit  upon 
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the  plan  of  deploying  ita  reai-  rank  to  form  a  second  squadron,  and  extend 
his  front;  this  move  had  a  visible  effect  in  checking  the  enemy,  and  he 
was  then  able  to  retire  by  alternate  squadrone,  at  the  walk,  until  ho 
reached  the  bridge,  just  as  the  last  man  of  the  Infantry  had  defiled 
across. 

A  few  months  later,  the  same  officer  had  cause  to  regret  that' the 
system  of  rank  entire  was  not  In  force,  when,  having  to  form  a  troop  of 
23  men  only  from  single  file,  in  front  of  two  sqnadrons  of  the  enemy 
advancing  at  a  trot  to  attack  him,  he  had  not  time  to  get  even  tliis  small 
force  into  a  single  rank,  and  was  consequently  obliged  to  perform  his 
charge  in  two  ranks  against  the  leading  squadron  of  the  enemy,  when  it 
ontflauked  his  troop  by  more  than  two-thhjs  its  front. 

It  may  be  objected  that  the  weight  of  two  ranks  was  not  so  necessary 
in  the  cases  above  cited  as  it  may  be  in  others,  but  then  we  would  respect 
the  words  of  the  Iron  Duke  that  ihe  rear  rank  can  only  aid  the  front  rank 
hy  a  movement  of  disorder,  and  woUld  be  more  usefnlly  employed  if 
brougfht  up  under  its  own  leaders  to  succeed  the  front  rank  in  its  career. 

If,  however,  weight  is  desired,  the  second  fine  of  rank  entire  squadron 
may  be  brought  wp  to  half  a  horse's  length  at  the  moment  of  action;  its 
leaders  moving  out  to  the  fiank^. 

There  are  two  other  impediments  to  mobility  m  our  present  system, 
viz.  pivot  flanks,  witli  alt  their  attendant  evils  of  inverted  lines  and  the 
movement  by  threes. 

Nothing  can  contribute  more  to  mobility  than  simplicity  of  drill,  and 
nothing  can  be  more  complex  than  our  system  of  pivot  flanks,  a  dne 
attention  to  which  mnst  occupy  every  facidty  of  Cavalry  leaders,  and  leave 
them  little  leisure  to  look  out  for  the  nature  of  the  ground  and  the 
condition  of  the  enemy,  which  are  all-important  points. 

In  the  movement  by  threes,  as  12  inches  only  is  allowed  from  nose  to 
croup,  opening  out  is  almost  inevitable,  and  the  squadrons  thereby  lose 
their  solidity ;  the  closing  in  to  dress,  thereby  rendered  necessary  when 
the  sqnadron  is  fronted,  appears  to  us  a  far  greater  evil  than  the  appear- 
ance of  dayUght,  which  is  urged  as  an  objection  to  rank-entire  squadrons. 
In  forming  threes  on  the  halt  to  a  flank  the  reining  back  of  the 
flank  horses,  particniarly  in  deep  ground,  is  apt  to  produce  vice  by  un- 
necessMily  irritating  the  animals,  even  when  their  riders  have  good  bands, 
which  is  an  unosually  favourable  condition. 

Havii^  stated  the  above  objections  to  our  present  diill,  we  wiO  proceed 
to  suj^est  a  few  principles  npon  which  a  new  one  might  be  bnilt  up. 

Ist.  Let  the  regiments  be  sized,  as  to  men  and  horses,  by  squadrons, 
each  squadron  being  of  the  ordinary  strength  of  a  troop,  with  one  ad- 
ditional Ueut«nant. 

2nd.  Form  the  squadrons  in  rank  entire  with  their  own  captains  and 
lientenant£  as  leaders,  placed,  as  at  present,  half  a  horse's  length  in 
front. 

8rd,  Number  off,  and  let  the  rank  consist  of  a  number  divisible  by  H, 
i.e.  be  24,32, 40, 48,  56,64,72,  &c.,&c.,  the  odd,  1,2  .  .  .  G,  7  men,  if 
there  he  any  left  over,  forming  a  second  supernumerary  rank,  to  ride  in  rear 
of  the  squadron  under  charge  of  the  serjeant-major,  and  fall  into  the  rank  one 
by  one  as  casnalties  occur,  to  keep  up  the  charmed  number  divisible  by  fj. 
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4tli.  Divide  eacli  of  tlie  squadrons  into  two'  troopB  of  equal  BtrengUi,  and 
tell  tliem  off  hyjimrs  from  tlioir  inner  flnnks. 

5th.  Make  any  ntimber  of  enmplete  "  fours "  wliicli  is  nearest  the  htV 
troop,  into  diviaions  (either  flank  or  centre  diviHions  may  be  the  strongest.) 

6th.  Lot  the  funi-s  ivlieel  invariably  forward  on  the  horses  of  the  named 
Hank. 

The  arginneiiia  in  support  of  these  principles  are  briefly  aa  follow ! 

lat.  The  regiment  is  sixed  by  squadrons,  in  order  to  make  the  parts  of 
each  perfectly  interchangeable,  so  that  it  may  be  indifferent  ivhat  part  of 
the  squadron  nny  man  and  horse  may  be  placed  in. 

2nd.  The  advantage  of  keeping  each  squadron  always  under  its  own 
officers,  both  in  tlic  field  and  for  interior  economy,  must  be  self-eyident, 
and  uertls  no  remark. 

3rd.  The  adoption  of  these  numbers  for  tie  squadron  seems  desirable  in 
order  that  each  troop  may  be  composed  of  an  equal  number  of  complete 
fours.  The  pai-ts  of  the  squadron  may  then  be  wheeled  abont  in  any 
manner,  and  still  retain  the  telling-off  by  fours  intact  until  casualties 
occiu";  these  can  be  filled  up  at  once  by  a  man  from  the  supemmneraiy 
rank  moving  up  as  a  stop-gap  while  any  of  that  rank  remain,  and,  vhen  it 
is  expended,  the  squadrons  can  be  ro-told  off  on  the  same  principle  as  at 
first,  the  seven  men  rendered  supernumeraries  reining  back  accordingly. 

4th.  The  superiority  of  "  fours  "  over  "  threes "  for  the  flank  movements 
of  Cavalry  consists  in  the  greater  freedom  of  movement  gained  by  allowit^ 
1  yard  from  nose  to  croup,  instead  of  12  inches,  which  is  the  ttieoretical 
distance  allowed  in  "  threes." 

Practically,  indeed,  a  column  of  threes  always  opens  out  more  or  less  on 
the  march,  from  the  difficulty  of  keeping  horses  up  so  close,  and  when  fronted 
closing  must  ensue;  whereas  in  foul's,  since  ahorse  is  abont  8  feet  long,  and 
4  hoi-sea  iu  line  show  a  front  of  12  feet,  when  wheeled  into  colnmn,  there 
is  a  theoretical  distance  of  4  feet  available,  which  allows  a  mai^  of 
1  foot  to  spare,  when  the  nde  of  1  yard  from  nose  to  cronp  is  ob- 
served. Another  reason  for  objecting  to  snch  a  close  column  as  that  of 
threes,  is  the  liability  to  accidents  so  often  incurred,  from  horses  treading 
on  the  heels  of  those  in  front  of  them. 

All  wheels  of  foni-s  being  performed  on  the  flank,  it  is  only  neceesaij  for 
the  flank  men  of  each  fonr  (that  is,  those  who  munber  off  1  and  4)  to  re- 
member their  telling-off,  because  the  wheeling  flank  man  brings  the  two 
centre  ones  round  with  him.  The  flank  fours  of  divisions  can  easily 
i-emember  that  they  are  such,  and  this  is  all  that  is  required  of  the  men  in 
the  ranks. 

This  system  of  "  fours  "  has  been  tested,  and  is  in  practice,  in  the 
French  Cavalry. 

5t]i.  It  >vill  be  observed,  that,  as  the  proposed  divisions  will  not  be 
necessarily  of  equal  -strength,  there  may  he  overlapping  of  some  divisions 
over  others,  when  they  are  wheeled  into  column,  but,  an  it  is  provided  in  the 
5tli  principle  tliat  the  divisions  shall  consist  of  mimbers  of  complete 
"  fours,"  as  nearly  as  possible  equal  to  the  numerical  half  of  the  troop,  it 
is  evident  that  no  division  in  a  squadron  can  exceed  any  other  by  more 
than  four  men. 

Instead  of  the  old  rule  of  "when  right  is  in  front,  left  is  the  ((rrcrt,"  we 
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pixipose  the  general  oue,  "  that  coTciiiig  be  preserved  by  tliat  flank  on  whicli 
the  wheel  into  colomu  was  performed,  until  it  Ja  oi-dered  to  be  changed." 

The  necessity  for  regarding  pivot  flunks  baring  jtassed  away  with  rear 
ranks,  and  equadrons  which  can  be  clubbed  by  putting  the  proper  right 
troop  on  the  actual  left  of  the  squadron,  it  at  once  follows  that  a  column 
may  be  wheeled  into  line  indiilerently  to  either  flank  as  required;  in 
ordinary  circumstances  perhaps  it  would  be  well  to  order  the  covering  to 
be  changed,  a  few  seconds  before  wheeling  into  line  to  the  other  flank,  and 
upon  such  a  caution  the  leaders  of  weak  divisions  (the  case  of  a  coliuun  of 
divisions)  would  incline  to  take  up  tlie  new  covering,  in  order  to  ensure  a 
steady  wheel ;  but  sucli  change  of  covering  is  by  no  means  necessary  even 
ia  a  column  of  unequal  divisions,  for  the  wheeling  flanks  of  the  weak 
divisious  will  come  round  raore  quickly  than  those  of  the  stronger  ones, 
and.  they  will  have  tJme,  after  completing  their  own  wheel,  to  move  steadily 
np  into  line  with  the  stronger  ones,  as  i^juickly  as  the  latter  can  complete 
their  wheel. 

The  distance  they  would  have  to  move  up  being  only  four  yards,  this  can 
hardly  cause  any  great  unstoadiness,  and,  as  has  been  said  before,  it  can  be 
avoided  altogether  by  changing  the  covering  a  few  seconds  befofe  the  wheel. 

It  is  well  known  that  the  advance  in  line  is  the  most  important 
movement  which  Cavalry  cau  have  to  perform ;  all  other  movements  are 
preparatory  to  it,  and  lead  up  to  this  final  advance,  which  is  to  end  in  the 
decisive  charge,  the  failure  or  success  of  which  principally  depends  upon 
the  order  and  regularity  of  the  line  at  the  moment  of  impact  upon  the  enemy. 

The  preservation  of  order  up  to  this  moment  is  the  hardest  duty  that  squad.- 
roti  and  troop  leaders  have  to  perform ;  the  squadron  leader  especially  should 
have  a  steady  horse  well  in  hand,  and  it  is  essential  that  tlie  centre  man  of 
the  squadron  follow  his  lead  faithfully  and  steadily,  at  half  a  horse's  length 
distance ;  but  when  a  rear  rank  ia  pressing  upon  his  horse's  tail,  and  a 
horse  edging  up  gainst  his  thigh  on  either  side,  it  is  often  more  than  this 
man  can  do  to  avoid  treading  on  his  officer's  horse's  heels,  and  thereby 
rendering  Mm  hopelessly  unsteady  for  that  day  at  least,  if  not  for  the  reet 
of  his  life,  as  a  charger. 

The  abolition  of  rear  ranks  would  most  materially  diminish  the  em- 
barrassments of  this  hardly-nsed  and  valuable  solder,  whose  duty  after  that 
of  the  squadron  leader  is  certainly  most  important  to  the  welfare  of  tlie 
squadron  ;  but,  as  his  duties  will  still  be  moat  important,  it  is  but  reasonable 
to  pick  for  this  place  the  best  rider  of  the  squadron,  and  mount  him  on 
the  steadiest  horse. 

In  the  interchangeable  squadron  we  have  descnbed  above,  we  would 
place  him  between  the  two  troops  when  the  squadron  is  in  line,  and  make 
him  quite  independent  of  its  temng-off. 

.  When  the  Hne  breaks  into  column,  this  man  or  non-commissioned 
officer  (as  he  will  possibly  hold  the  rank  of  sergeant)  will  move  indepen- 
dently and  take  np  the  position  of  squadron  marker,  whose  duttfs  he  can 
always  perform,  and,  when  line  is  re-foimed,  he  will  come  up  to  his  original 
place,  which  will  be  kept  vacant  for  him  by  the  flank  men  of  troops. 

On  the  wheel  about  by  "  fours,"  he  will  move  out  to  the  front,  and  turn 
about  to  resume  his  post  in  the  ranks,  and  lead  the  tine  to  the  rear,  when 
it  is  ordered  to  retire. 

D„ii„.db,CjO(5glc 


432  PBESENT  COKDITION  Of  ODB  CAVALRY. 

A  regiment  of  the  present  eBtablislimeiiit,  formed  on  the  principles 
aboTe  Bketched  out,  would  parade  in  two  lines  of  fonr  squadrons  each,  at  a 
distance,  generally  speaking,  of  the  front  of  a  squadron,  and  an  mterval 
between  die  lines- 

The  second  line  would  bo  commanded  by  the  major,  to  repeat  the  words 
of  command,  which  may  be  the  same  for  both  lines. 

Every  movement  from  line  into  column  (open  or  close)  could  be  per- 
formed upon  any  named  point  with  the  utmost  celerity,  and  the  column 
would  deploy  or  form  line  by  the  command,  "  To  the  right  or  left  of  the 
front  "  as  desired. 

The  simplicity  of  the  proposed  system  of  drill  consists  in  this :  tliat 
neither  officer  nor  man  is  burdened  with  a  string  of  things  to  be  re- 
membered, and  therefore  CTerybody's  wits  are  arailable  for  more  important 
employments. 

Alter  any  change  in  the  order  of  squadrons,  tie  leaders  will  ntunber 
off  without  word  of  command,  and  then  if  the  men  who  are  flanks  of  troops, 
divisions,  and  fours,  can  only  recollect  that  they  are  such,  and  know  their 
right  hands  from  their  left,  there  ia  no  more  to  be  thought  of,  and  there  can 
bo  no  excnse  for  the  slightest  confusion. 

8u(i  ia  the  outline  of  changes  we  propose  for  giving  mobility  to 
Heavy  Cavalry,  and  if  such  a  system  of  drill  were  adopted  for  all  onr 
present  Cavalry,  heavy  and  light,  the  distinction  between  which,  is  rather 
nominal  than  real,  we  are  convinced  that  our  squadrons  could  be  brought 
up  even  to  the  bayonets  of  a  square,  without  sustaining  much  more  loss 
than  they  were  liable  to  in  the  days  of  Brown.  Seas. 

How  far  it  is  possible  for  Cavalry  to  break  a  square  of  good  Iniuitry, 
unshaken  by  Artille:?  fire,  has  been  always  a  disputed  point,  and  all 
Cavalry  enlJiusiasts,  we  doubt  not,  will  bear  with  us  while  we  offer  a  few 
suggestions  which  we  trust  may  tend  to  set  the  question  at  rest  in  favour 
of  Cavalry  in  future  wars. 

First  then,  such  a  charge  must  chiefly  depend  for  success  on  its 
momentum,  measured,  just  as  that  of  any  other  projectile,  by  its  weight 
multiplied  into  its  velocity.  Sir  W.  Armstrong  has  succeeded  in  smashing 
strong  iron  plates  by  increasing  momentum,  and  changing  the  form  of  his 
inanimate  projectiles,  and  let  us  be  encouraged  thereby  to  look  for  similar 
results  from  our  endeavours  to  apply  like  remedies  to  the  deficiencies  which 
have  made  our  Cavalry  break  up  before  the  bayonets  of  a  square,  as  the 
old  shot  have  done  against  4j  inch  plates. 

The  momentum  then  of  a  charge  being  the  weight  of  all  the  men  and 
horses  who  are  effectively  employed,  multiplied  by  the  speed  at  which  the 
squadrons  are  moving  at  the  instant  of  collision,  it  could  be  increased  by 
augmenting  either  of  these  terms,  the  other  remaining  the  same  or  being 
also  augmented.  Weight  however  can  only  be  advantageously  augmented 
by  obtaining  horses  of  greater  power  in  muscular  development ;  any  other 
increase  .of  weight  will  only  produce  a  more  than  compensating  loss  of 
speed.  Moreover,  it  has  been  found  that  the  breaching  power  of  projectiles 
is  to  be  measured  by  their  weight  multiplied  by  the  square  of  their 
velocity ;  consequently,  speed  is  by  far  the  most  important  term  in  the 
calculation,  and  what  is  true  with  regard  to  the  inanimate  projectile  must 
be  equally  so  with  squadrons  of  Heavy  Cavalry,  if  rif^tly  enqilofed, , 

n.i,z.dbvG00gle 


PRESENT  CONDITION  OF  OUR  CAVALBT.  433 

We  Klioald  therefore  ^dearonr  to  reduce  all  that  the  horaes  have  to 
carry  wliich  does  not  tend  to  produce  motion,  to  a  minimum,  and  increase 
their  muscnlar  power  to  a  maximum — accordingly  we  would  reduce  the 
weight  of  Caytdry  men  as  much  as  possible.  The  terms  of  enlistment 
should  be  such,  that  on  a  man's  attaining  a  fixed  weight  (say  12  stone)  he 
should  be  at  once  transferred  to  the  Infantry  of  the  Line,  unless  he  were 
found  to  possess  qualities  which  were  considered  to  compensate  for  the  evil 
of  his  weight. 

Men  of  10  stone  are  strong  enough,  if  well  made,  to  manage  a  horse 
and  to  use  a  lance  or  sword  with  effect :  every  pound  therefore  in  excess  of 
that  weight  is  prejudicial,  because  it  will  diminish  the  speed  of  the  horse. 
In  racing,  7  lbs.  is  often  considered  equal  to  "a  distance,"  and  yet  we  now 
put  more  than  double  that  weight  in  the  shape  of  a  valise  over  the  Cavalry 
horse's  loins. 

Would  it  not  be  better  to  attach  transport,  in  the  shape  of  a  cart  or  a 
few  bat  horses,  to  each  squadron,  for  the  purpose  of  carrying  all  in  the  way 
of  clothes  and  food  required  by  botli  men  and  horses  ? 

The  transport  could  always  accompany  tlie  squadron  until  the  actual 
combat,  if  the  Cavalry  were  properly  hnsbauded  and  kept  out  of  fire,  and 
then,  if  the  attack  should  succeed,  it  would  be  easy  for  the  transport  to 
rejoin,  and,  should  it  fail,  the  loss  of  baggage  ought  to  be  a  small  con- 
sideration, for  Cavalry  once  sent  into  action  should  be  considered  as 
sacrificed  for  ever,  unless  its  attack  prove  successful.  There  can  never  be 
half  measures  witii  such  a  force  as  this,  and  the  general  who  employs  it, 
should  be  well  satisfied  that  the  occasion  on  which  he  does  so,  is  important 
enough  to  warrant  the  risk  of  its  total  loss,  or  else  he  should  not  send  it 
into  action  at  all. 

This  is  the  reason  why  so  few  good  Cavalry  leaders  can  be  found, 
because  the  union  of  caution  and  reckless  enthusiastic  energy  seldom  falls 
to  the  lot  of  the  same  individual,  and  the  lack  of  cither  of  tiiese  qualities 
is  generally  fetal  to  the  other.  Caution  is  most  desirable  np  to  the  point 
of  engaging  the  enemy,  and  then  utter  fearlessness  of  consequences  must 
take  its  place,  to  caiTy  ont  the  plan  which  has  been  carefully  matured. 

With  regwrd  to  weapons  for  Heavy  Cavalry,  none  can  equal  the  lance 
for  general  purposes,  but  it  should  be  backed  up  by  a  good  cut-and-thnist 
sword. 

Among  lances,  the  Indian  hog-spear  bears  off  the  palm,  firom  ite  length 
and  lightness,  and  is  infinitely  superior  to  the  new  lance  lately  adopted  into 
oiu'  service,  whose  thmsta  can  be  easily  parried.  The  lance  should  be  well 
up  under  the  ami,  wedged  between  it  and  the  body  throughout  its  thrust, 
and,  when  held  in  this  manner,  a  round  parry,  produced  by  the  turning  of 
the  whole  body  above  the  hips,  will  sweep  down  anything  the  lance  may 
come  in  contact  with. 

Lances  should  be  11  feet  long,  and  with  such  there  can  be  no  difiicnlty 
in  reaching  over  the  bayonets  of  Infantry. 

If  a  few  of  the  kneeling  rank  can  be  speared,  the  lances  may  be 
abandoned,  and  the  squadron,  pressing  in  with  their  swords  over  the 
wounded  men,  may  soon  complete  the  destniction  of  the  square.  We 
have  already  pointed  out  some  of  the  objections  to  carbines,  so  far  at  least 
as  regards  heavy  Cavalry,  ao  of  courae  we  propose  to  relieve  the  horsas  of 
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thiti  dead  wei^t.  If  the  Talises  be  carried  in  the  ftqiudrtin  ciii,  saddles 
may  be  reduced  both  in  size  and  weight. 

Cnippcre,  too,  may  be  discarded  with  great  advautage ;  and  after  all 
these  changes  we  may  hojie  to  bring  onr  Heavy  Cavalry  into  the  field, 
bearing  an  average  weight  of  14  stone  per  horae,  inst«ed  of  18  stone  4  Ibe. 
which  is  now  tiio  average  of  our  Light  Dragoons. 

The  increase  of  speed  which  we  might  look  for  as  the  resnlt  of  soch  a 
reduction  of  dead  weight  wonld  vastly  increase  the  momentnm  of  Hie 
charge,  and  the  saving  of  mnscnlar  power  which  is  nor?  expended  in  bear- 
ing it  through  a  long  campaign,  and  the  immunity  from  sore  backs,  will  be 
fonnd  even  more  valuable  tiian  this. 

We  now  pass  on  to  the  changes  we  wonld  propose  should  be  adopted  for 
Light  Cavalry,  or  rather  to  consider  how  snch  a  force  may  be  produoed  in  a 
state  of  efficiency,  fnlly  equal  to  compete  with  any  light  troops  anned  with 
rifles,  which  may  be  brought  against  it. 

In  tie  first  place  then,  the  Light  Cavalry,  par  excellence,  should  be 
brought  to  regard  their  horses  chiefly  ae  means  of  rapid  locomotion,  not  aa 
fighting  animals.  The  men  should  be  light,  energetic,  quick-sighted,  and, 
above  all,  good  marksmen.  They  should  be  armed  with  the  best  breech- 
loading  nfle,  with  eUug,  and  sword  bayonet,  and  they  shonid  ride  active, 
wiry  pomes,  trained  to  stand  rooted  to  the  spot  when  die  riders  diemonnt. 

"Ihere  are  plenty  of  i^hooting-ponicB  in  Bonth  Africa  which  answer  to 
this  description ;  they  can  gallop  safely  with  loose  rein  over  any  ground,  and 
will  pull  up  short,  and  stand  without  moving  a  muscle  at  a  touch  of  the 
reins,  while  their  rider  takes  bis  shot  from  l^eir  bacb,  or  dismonnts  if  he 
has  time  to  do  so.  Hesc  punies  rei^uirc  bnt  little  forage  l>eyond  what  they 
can  pick  up  for  themselves,  when  they  are  off-saddled  and  knee-haltered. 

They  arc  seldom  shod,  never  kick,  and  when  knee-haltered  may  be  safely 
trusted  not  to  wander  many  yards.  This  means  of  securing  horses  is  veiy 
simple  and  convenient,  consisting  in  attaching  the  head-collar  to  the  fore- 
arm, a  little  above  the  knee  of  (he  animal,  by  a  rein  or  collar  rein  of  on- 
tanued  leather. 

The  Light  Cavalry  ought  to  be  organised  upon  the  same  prindple  as  the 
Irregular  Cavalry  of  India,  and  the  Frontier  Mounted  Police  of  Britisb 
Kaffi^ria,  viz.  by  paying  each  man  a  daily  rate  of  pay,  whidi  ahall 
enable  him  to  keep  himself  and  his  horse,  and  this  species  of  Cavalry  can 
be  maintained  by  such  means  on  far  cheaper  tenns  Ifaau  om'  present  Light 
Cavalry,  as  has  been  proved  wherever  the  plan  has  been  tried. 

The  man  should  be  compelled  on  enlistment  to  bring  with  him  an 
animal  in  eveiy  way  np  to  the  mark,  and  &om  that  time  forward  to  keep 
him  in  a  fit  state  for  any  service,  on  the  condition  that  the  QovemnMnt 
^aU  pay  lum  a  fixed  rate  of  compensation  for  any  loss  of  the  horse  caused 
by  the  requirements  of  the  service. 

The  advantage  of  having  men  of  a  certain  positioD,  who  have  an 
interest  in  their  horses  and  arms  given  by  the  poesessioa  of  aetoal 
property,  wonld  be  great,  and  the  control  of  their  oEBcers  over  such  men, 
provided  the  former  arc  carefully  selected,  and  entrusted  with  full  powers 
to  stop  pay  and  discharge  men  at  plea^re,  miist  be  very  great,  and  easily 
exerted ;  while  the  simplification  of  accounts  and  money  matters,  when  aU 
cemmissarifit  and  dothing  arrtngemeuts  ere  left  to  indrndind  can  of  the 
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men,  will  give  greater  leisure  to  the  officere,  and  enable  them  to  devote  all 
their  energies  to  more  important  duties. 

The  Frontier  Moimted  Police  of  British  Kaffraria  are  paid  at  the  rate  of 
43.  3d.,  to  is.  Gd.,  per  diem,  out  of  whicli  they  provide  eveiy  necessary  for 
themselves  and  their  liurses,  and  on  these  tenuu  the  cost  of  each  man, 
inclading  pay  of  officei-s,  &c.,  amounte  to  about  £87  per  amium. 

The  force  of  Light  Cavalry  witli  an  army,  if  confined  to  its  distinctive 
duties,  need  never  he  very  strong,  and  as  it  will  always  be  employed  on  the 
outposts,  ajid  in  advance  of  the  army,  it  conld  safely  be  abandoned  to  its 
oWn  resourses  without  danger  of  starving  itself,  or  of  materially  int«rfering 
with  the  commissariat  arrangementa  necessary  for  the  support  of  the  rest 
of  the  army,  which  is  compelled  to  move  in  masses. 

Every  third  or  fomih  man  might  bring  into  the  field  a  second  pony,  in 
all  respects  like  the  one  he  rides,  but  caiTying  a  pack-saddle,  to  be  loaded 
with  what  little  food  and  clothing  may  be  rcc^"''''^'^  ^'^'■'  ^'^  squad.  This 
second  animal  would  be  his  own  property,  and  he  would  receive  additional 
pay  for  its  sustenance,  so  long  as  it  may  remaio  fit  for  work.  The  squads 
should  be  encouraged  to  consider  their  intereats  bound  np  with  this  beast 
of  burden,  and  to  be  te  accommodating  as  possible  to  one  another;  but,  if 
disputes  should  arise,  each  man  must  he  limited  to  a  small  fixed  weight, 
and  not  be  allowed  to  place  any  more  than  this,  on  the  pack-horse,  or  to 
carry  anything  on  his  own  riding-hoi'se. 

The  habits  of  independent  action  and  foresight  which  such  a  system 
would  generate  in  the  force  employed  on  the  outposts  must  prove 
invaluable  te  the  Army,  which  depends  upon  its  outposts  for  warning  of 
the  approach  of  the  enemy,  aud  for  that  knowledge  of  his  force  and  move- 
ments, which  should  govern  every  order  which  it  receives. 

Having  thus  sketched  out  the  changes  we  deem  indispensable  to 
restore  te  Cavalry  the  high  relative  position  with  rcgai'd  to  the  other 
arms,  of  which  the  general  introduction  of  arms  of  precision  has  tempo- 
rarily deprived  it,  we  would,  for  the  sake  of  clearness,  briefly  recapitulate 
them  before  closing  this  paper. 

lati  Reconstruct  the  whole  uiouuted  branch  of  the  Line  under  two 
distinct  classes  of  Heavy  aud  Light  Cavalry,  or,  more  properly  speakingt 
pf  Cavalry  and  outpost  troops. 

The  changea  recommended  for  the  first  class  are : 

Ist.  bimplicity  of  drill,  by  discarding  rear  ranks  and  introducing  the 
formation  of  "  foUrs,"  &c. 

8nd.  Beduetion  in  weight  carried  by  the  horses,  to  be  brought  about  by 
altering  the  terms  of  enlistment,  abolishing  carbines,  vahses,  and  every 
unneccsiary  part  of  the  horse  appointments,  &c.,  &c. 

For  the  second  dass,  or  outpost  troops : 

1st.  Speciftl  organisation  for  these  duties,  which  are  to  be  performed 
chiefly  on  foot,  the  horses  being  only  intended  to  give  facUities  of  rapid 
locomotion,  and  to  bring  the  men  fresh  and  cool  to  the  decisive  point. 

2nd  Selection  of  the  men  as  Ught,  acliTe,  good  marksmen :  ond^ 

3rd.  Simphfication  of  int«rior  economy  and  commissariat  to  give  thd 
utmost  molnlity  to  this  force. 
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Bj  Arthur  Walkbb,  Esq.,  7dth  Highlanders,  laentenant  InetnictoT, 
Scbool  of  Musketry,  Fleetwood. 


Until  the  last  few  yeus  the  email-arms  practice,  so  called,  of  the  British 
army  has  been  a  farce ;  it  is  notorioos  that  not  one  man  in  a  thousand 
of  Wellington's  troops  had  erer  learnt  to  shoot,  and  it  was  held  that  of 
every  250  bnlleta  firrf,  249  were  thrown  away. 

li.e  modem  improvement  in  small  arms  has  however  changed  ail  this  ; 
the  Rifleman  of  186S,  dealing  death  at  a  distance  of  1,000  yards,  is  a  very 
different  being  &om  the  soldier  of  1800,  with  his  musket  killing  once  out 
of  250  times  at  a  distance  of  100  yards,  and  the  improved  weapon  of  our 
day  has,  at  a  minimom  calctdation,  rendered  the  fire  of  infantry  soldiers 
fourfold  more  effective  than  it  formerly  waa;  always  provided,  however,  that 
the  training  of  the  soldier  in  whose  hands  this  weapon  is  placed,  has  been 
such  as  will  enable  him  to  elicit  or  develope  its  full  power;  for,  triiatever 
the  range  and  accuracy  of  a  rifle  may  be,  it  obviously  loses  very  much  of 
its  value  and  scope  if  placed  in  the  hands  of  a  man  nnskilled  in  its  use. 
For,  just  as  highly  improved  machinery  involves  increased  intelligence  on 
the  part  of  the  mechanic  and  engineer,  and  as  the  introduction  of  steam- 
plooghs  and  reaping-machines  in  fanning  necessitatos  a  superior  descrip- 
tion of  agricuttnral  labourer,  so  in  like  manner  the  introduction  of  tlie 
rifle  into  our  service  demands  on  the  part  of  the  soldier  a  certain  know- 
ledge, which  can  only  be  imparted  to  him  by  means  of  a  special  training ; 
to  place  the  rifle  of  the  present  day  in  the  hands  of  the  "pipe-clayed 
automaton  "  of  former  days,  would  be  an  anachronism  and  inconsistoncy. 

In  this  course  of  musketry  training,  there  is  perhaps  no  portion  of  it  more 
absolutely  essential  to  men  armed  with  the  Enfield  rifle  than  "judging 
distance."  For  the  most  jiartwe  are  too  apt  to  rest  satisfied  with  becoming 
tolerably  good  shots,  at  targets  placed  opposite  as,  at  fixed  and  known 
distances,  forgetful  that  in  the  field  of  active  service— which  after  all  is  the 
only  proper  medium  through  which  to  regard  the  effidency  or  non-effident? 
of  the  rifleman  or  soldici' — unless  he  can  at  least  jndge  the  distance  at 
which  the  enemy  is  from  him  with  a  certain  proximate  accuracy,  and 
adjust  his  sight  accordingly,  he  might  almost  as  well  for  all  practical 
puiposes  be  armed  with  the  smooth-bore  gun  of  a  century  back.  A 
striking  illustration  of  this  is  given  by  a  writer  in  Blackwood's  Magazine, 
in  his  description  of  the  equipment  of  the  tiaribaldians,  immcdiatoly  prior 

*  CommnniDRted  Zl  Maj,  18S^.— Ed. 
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to  the  battle  ofMelazEO,  in  Sidly.  He  tbere  states:  "  For  the  most  part 
the  force  was  armed  with  '  Enfields,'  but  few  knew  how  to  derelope  the 
use  of  that  deadly  weapon,  the  sights  being  deemed  a  snpeiflnity."  The 
qaestioa  natnrallj  suggests  itself  to  the  reader,  Why  were  the  sights  thus 
deemed  enpeiflnouB  7  and  the  obvions  answer  arises,  that  it  was  mainly,  if 
not  entirely,  owing  to  tiiose  men,  tiius  armed,  being  utterly  ignorant  of 
and  deficient  in  the  power  of  judging  distances. 

We  witness  now  every  year  at  Wimbledon  a  mogmficent  spectacle  of 
lifle-shootiiig ;  bat  UAie  some  of  those  crack  Wimbledon  shote,  and  place 
them  in  an  open  country,  in  an  Indian  jungle,  or  a  Chinese  rice-field,  and, 
without  telling  the  distance,  ask  them  to  hit  an  object  the  size  of  a  man, 
some  considerable  way  off,  and  they  will  at  once  frankly  admit  their  in- 
ability to  do  so.  Judging  distance  is  ignored  at  Wimbledon,  and  periiaps 
for  dirers  reasons  ueceBsuUy  bo  ;  but  so  long  as  we  have  a  rifle  fumished 
with  a  bac^  sight  requiring  adjustment,  or  retain  any  pretension  to  be 
practical  soldiers,  we  cannot  ignore  its  absolute  necessity. 

The  question  as  to  whether  a  soldier  can  be  trained  to  judge  distances 
or  not,  has  long  since  been  affirmatively  determined,  and  Uie  accumulated 
returns  at  the  Hythe  8chool  of  Muaketry  establish  beyond  all  donbt  that  the 
majority  of  soldiers,  provided  they  have  average  eyesight  and  an  ordinary 
amount  of  intelligence,  may  acquire  a  proficiency  in  judging  distance 
sufficient  for  all  practical  purposes. 

Having  tiius  indicated  tlie  requirement  existing  for  every  one  armed 
with  the  Enfield  Rifle  being  able  to  judge  distance  with  a  certain  degree  of 
approximate  accuracy,  I  shall  now  endeavour  to  show  why  it  is  this 
necessity  exists,  and  I  shall  also  essay  an  explanation  of  the  general 
principle  upon  which  the  present  system  of  tew^iing  judging  distance  is 


In  the  above  figure,  let  the  line  C  D  E  L  represent  the  trajectory  of  a 
bullet,  and  let  the  line  A  K  illustrate  the  line  of  sight.  If  we  consider  the 
relative  position  of  the  trajectory  here  towards  the  line  of  sight,  it  will  be 
observed  that  for  a  short  distance  beyond  the  muzzle  of  the  supposed  gim 
the  trajectory  is  below  the  line  of  sight,  it  then  cuts  it  at  the  point  C,  and 
I  may  remark  that  this  point  of  interaection  is  of  no  value  in  the  considera- 
tion of  the  firing  of  arms ;  beyond  the  point  C,  the  trajectory  gradually 
rises  till  it  culminates  at  D,  and  here  I  may  parenthetically  remark  Uie 
point  of  culmination  in  the  Enfield  trajectory,  where  it  obtains  its  meridian 
height,  is  a  very  little  more  than  mid-way  at  short  ranges,  and  nearly 
two-thirds  of  the  entire  distance  at  the  longer  ranges. 

After  culminating,  the  trajectory  makes  a  gradual  descent  till  it  again 
cuts  the  "line  of  sight"  at  the  point  E,  this  point  of  second  intersec- 
tion of  the  trajectory  with  the  line  of  sight  is  of  important  interest. 
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AbnMd,  QoM  coDstitutett  what  is  teAned  tho  "pmnt  blank;"  the 
English  aoceptation  of  this  tenn  is,  hoverer,  entirely  difTere&t.  Point 
Itlwk,  according  to  our  interpretAtion,  consiste  in  the  first  graie  made 
by  a  bnllet  find  fiom  any  pieoe  the  asis  of  which  has  beau  laid 
parallel  with  the  horizon ;  bb  tim  Hight  uf  a  projectile  can,  howerer,  be 
fuUf  aiqiluned  without  maki^  use  of  a  term  ho  amlngaous  and  liable 
to  be  misconstrued,  I  shall  dispense  with  fnrthor  allasion  to  it.  It  will 
be  raffiflient,  at  present  to  dirtct  yonr  obaerration  to  tfie  fact  that  to 
hit  a  small  <^iect,  an  i^plo  or  ojvtcr-shell,  that  apple  or  oyster-shell 
moat  be  placed  in  the  direction  of  our  line  of  o^bA  exactly  where  the 
trajectory,  which  it  ntnst  be  borne  in  mind  always  indicates  the  actual 
ooiuM  of  the  btdlet,  makes  ita  secmid  intoMclion  witii  the  line  of  sight ; 
for  by  in«pectiDg  the  forgoing  figure  it  will  be  seen  tiiat  if  we  wish  to 
strike  an  object  F  between  the  point  E  and  the  mnsEle  of  the  gun  and 
aim  diieotiy  at  it,  the  ball  will  pass  above  it  a  cerbun  distance  F  D  and 
it  will  be  die  Bame  for  all  points  between  C  and  E :  and,  agun,  if  we 
wish  to  skike  an  object  K  beyond  the  second  point  of  intersection  and 
aim  direcUy  at  it,  the  ball  wonld  pass  below  it  a  certton  quantity,  H  K, 
and  BO  for  all  pdnts  beyond  £.  Hence  it  appears  that,  m  order  to  hit 
an  object,  it  is  necessary  that  it  shonld  be  precisely  at  the  point  of  second 
interseotion  of  the  trajectory  with  the  line  of  eight. 

Bat  fortunately  for  us  as  practical  soldiers  the  objects  we  are  taught  to 
aim  at  and  hit  poeaess  a  considerable  degree  of  height,-  thus  ths  average 
height  of  an  infantry  soldier  is  assumed  to  be  six  feet,  and  that  of  a 
oaTolry  soldier  on  hoi-ae-back  eight  feet  six  inches,  hence  it  follows  that 
not  only  shonld  we  hit  these  objects  when  at  the  point  E,  but  equally 
BO  within  certain  Umitod  distanoes  on  either  side  of  that  point. 

Let  ns  give  tiiis  a  definite  application.  If  the  Enfield  rifle  is  taken, 
and  the  sighting  or  elevation  for  100  yards  made  nse  of,  niatt«rB  are  so 
arranged,  that  if  aim  be  correctly  taken,  the  bullet  would  pass  through  the 
centre  of  a  man's  body  at  100  yards  distance  ;  but  as  the  the  bullet,  when 
fired  with  this  elevation,  never  attains  a  greater  height  than  1  feet  6  inches, 
where  in  fact  it  culminates — and  as  it  does  not  make  ite  first  graze  or 
strike  the  ground  till  195  yards  from  the  firing  point — it  follows  that  not 
only  will  the  bullet  hit  a  soldier  in  the  w^t-bclt  when  standing  a  hundred 
yards  off,  bnt  it  would  hit  him  equally  somewhere  higher,  even  were  he  to 
advance  to  the  muzsle  of  Uie  piece,  and  on  the  other  hand,  even  were  he 
to  get  195  yards  off,  he  wonld  there  be  bit  in  (he  feet. 

100  YAnns. 


Thus     appears  that  practically  no  one  could  etand  ia  tike  direction 
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the  Hne  of  «i^l  for  ft  disUnce  of  19&  ywds  mit  impunity,  and  this 
distance  coustitates  what  is  technically  termed  ihe  "  dangerous  spacs"  (for 
an  eleration  of  100  yards.) 

With  the  eleration  due  for  200  yards,  the  bnllet  ctdminateB  at  a  height 
of  &  feet  4  indies  from  tiie  ground,  and  makes  its  firet  grase  at  a  distance 
ot  280  yards  from  the  muzzle,  so  tiiat  we  hero  again  have  Infantry  nndet 
the  power  of  our  rifle  throaghout  the  entire  flight  of  the  ballet. 

200  Yaudb. 


Moreover  it  is  worthy  of  remark,  that,  as  the  buUet  rebounds  or  ricochets 
at  very  nearly  the  same  angle  as  that  with  which  it  strikes  the  ground, 
the  angle  of  incidence  aud  reflection  being  equal ;  and  as  at  this  and  other 
short  ranges,  that  angle  is  comparatively  low  and  flat,  so  to  speak,  it 
follows  that  we  may  with  a  certain  degree  of  pnidence,  having  due  regard 
to  the  nature  of  the  ground,  calculate  on  an  effective  ricochet-fire  of  at 
least  some  20  or  SO  yards  further,  so  that  practically  it  may  be  averred, 
that  if  the  sight  is  adjusted  to  200  yards,  and  the  rifle  be  held  straight, 
some  part  of  a  man  must  be  hit  throughout  a  distance  of  300  yarcb, 
irrespective  of  any  further  power  of  mdgiiig  distance  than  is  reqnired  to 
tell  file  difference  between  1  yard  and  SOO— a  useful  fact  this  to  be  borne 
in  mind  by  a  sentry  on  outlying  picket,  if  taken  by  surprise. 

So  mudi  for  the  trajectory  in  reference  to  Infantry  soldiera  at  those  two 
ranges ;  small  reflection  is  required  to  perceive  that  Cavalry  would  fara 
no  better,  bnt  rather  a  degree  worse,  inasmuch  as  they  would  be  equally 
under  the  influence  of  our  bullet  throughout  its  flight,  while  at  the  same 
time  their  greater  height  affords  a  larger  target  for  aiming  at,  and  the 
disadvantage  of  this  greater  height  makes  itself  even  more  apparent  to 
us,  in  reference  to  the  trajectory,  at  the  next  and  following  distance  of 
300  yards. 

With  the  elevation  for  300  yards,  the  culminating  height  of  the  bullet 
is  7  feet,  and  ite  first  graze  370  yards  from  the  iimig  point,  ^ving  as  a 
dangerous  space  for  the  Cavalry  soldier  on  horseback,  with  an  average 
height  of  8  feet  6  inches,  370  yards  ;  and,  considering  the  nature  of 
the  ground  over  which  Cavalry  must  of  necessity  act,  and  their  greater 
height,  it  certainly  would  not  be  too  much  to  assume  that  we  may  depend 
on  the  effect  of  ricochet  fire  for  some  30  yards  beyond  the  first  graze ; 
hence  wo  arrive  at  the  impoiiant  conclusion  that,  admitting  you  are  no 
judge  of  distances,  all  that  an  Infantry  soldier  need  do  if  attacked  l^ 
Cavalry  is,  to  adjust  his  sight  to  300  yards,  and  calmly  wait  till  his 
mounted  enemy  come  within  the  to  him  fatal  distance  of  400  yards,  in 
order  to  make  him  bite  the  dust,  for  snch  is  the  lowness  of  onr  trajectory 
here,  ttiat  yon  cannot  miss  him. 
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Nerer  did  knowledge  more  clear];  coDstitate  power  than  this ;  and  had 
the  93rd  Highlanders,  or  rather  thoee  who  commanded  them,  Imt  known 
this  littie  fact  on  the  morning  of  the  24th  October,  1854,  we  might  bsTe 
been  spared  the  disastrons  sequel  of  the  Light  Cavalry  charge. 

As  a  proof  that  I  am  not  at  all  exaggerating  the  effect  of  ricochet  fire 
at  those  distances,  I  may  adduce  the  melancholy  instance  of  the  death  of 
Captun  Collins  of  the  26th  regiment,  (nta  the  ricochet  of  a  bullet  fired 
at  the  Cnrragh  of  Kildare.  "  A  party  of  soldiers  were  firing  Tolleys  at 
the  Dsnal  distance  of  400  yards,  when,  as  Captain  Collins  was  crossiag  the 
range  In  rear  of  the  target-butt,  at  a  distance  of  some  1,100  yards  from  the 
firing  party,  a  bnllet,  doubtless  fired  with  more  than  the  necessary  elevation, 
passed  over  the  butt,  making  its  first  graze  at  about  900  yards  from  the 
firing  point ;  it  appears  then  to  have  made  a  ricochet  of  some  300  yards, 
striking  Captain  Collins  in  the  heart  and  producing  instant  death."  That 
the  bnllet  had  firet  ricocheted  was  proved  by  the  fact  of  blades  of  grass 
being  found  imbedded  in  the  lead. 

Thus  far  it  must  be  very  satisfactory  and  consolatory  to  such  as  would 
seek  a  "  royal  road "  to  judging  distance,  to  know  tiiat  we  are  not 
absolutely  dependent  upon  every  soldier  knowing  the  exact  distance  of  an 
object,  for  from  the  height  of  the  trajectory  and  its  comparative  flatness 
at  the  ranges  to  which  I  have  just  referred,  we  are,  to  a  certain  extent, 
rendered  independent  of  judging  distance. 

We  now  arrive,  however,  at  a  point  where  the  necessity  of  being  able 
to  judge  distance  with  a  greater  degree  of  accuracy  becomes  clearly  palpable, 
for  as  our  bnllet  attains  a  culminating  height  of  7  feet  when  fired  with 
the  elevation  due  to  300  yards,  it  follows  that  during  a  portion  of  jta 
flight  it  would  manifestly  pass  harmlessly  over  the  head  of  a  soldier,  even 
were  he  a  giant  699  feet  in  height. 

It  has  been  determined  by  careful  experiment,  that  the  bullet  would 
first  catch  an  Infantry  soldier  in  the  hair  of  the  head  as  it  were,  at  225 
yards  from  the  firing  point;  at  300  yards,  provided  aim  had  been  properly 
taken,  it  would  strike  a  man  in  the  waist-belt;  and  at  370  yards  it 
would  strike  him  somewhere  in  the  feet. 

300  Yaeds. 


Our  dangerous  space,  therefore,  is  now  limited  to  the  distance  between 
A  and  B  in  the  above  figure,  that  is  145  yards. 

With  the  view  of  showing  that  the  necessity  of  judging  distance 
increases  with  the  range,  let  us  proceed  at  once  to  trace  the  course  of  the 
trajectory  at  600  yards.  The  bullet  now  reaches  a  height  of  20  feet  before 
culminating ;  it  first  catches  an  Infantry  soldier  in  the  crown  of  the  head 
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at  ft  distance  of  565  yarda,  and  strikes  him  in  the  heels  (makes  its  first 
graze)  at  a  distance  of  635  yarda. 


D  TOt*C 

Onr  dangerous  space  is  thus  considerably  emiailed,  lying  merely 
between  D  and  C,  equivalent  to  a  distance  of  70  yards.  The  practiced 
inference  to  be  dednced  from  this  is,  that  to  fire  with  accuracy  the  soldier 
should  be  capable  of  appreciating  the  distance  of  objects  so  as  not 
to  commit  an  error  greater  than  A  B  in  the  first  instance,  and  D  C  in  the 
second,  that  being  the  respeotiTe  margin  permissible  in  either  case  for 
misappreciating  the  actual  distance.  In  the  case  of  Cavalry,  in  the 
latter  instance,  the  margin,  omng  to  their  greater  height,  would  be  slightly 

In  teaching  how  to  judge  distances,  the  recruit  is  instructed  first  to  take 
note  of  the  size  and  appearance  of  men,  placed  opposite  him,  at  fired, 
known  distances ;  he  has  as  it  were  to  draw  a  picture  in  his  mind's  eje,  of 
these  "  fixed  points ;"  to  make,  so  to  apeak,  a  mental  photograph  of  them, 
so  that  afterwards  when  he  Is  called  on  to  judge  of  men  at  unknown 
distances,  by  a  process  of  inductive  comparison,  by  looking  mentally  on 
that  picture  and  on  this,  he  arrives  at  a  correct  conclnsion  as  to  the 
number  of  int«rTening  yards.  At  100  yards,  the  lineaments  of  the  face 
can  no  longer  be  discerned  ;  the  buttons  seem  to  form  a  continuous  line ;  the 
number  or  ornament  on  the  cap  is  scarcely  discernible  from  the  band, 
but  the  difierent  parts  of  the  body :  the  movements  of  men  individually, 
and  the  form  and  colour  of  the  uniform,  are  perfectly  distinguishable.  At 
200  yards,  the  buttons,  as  buttons,  are  invisible,  and  the  face  looks  Uke 
a  whitdsh  hall  under  the  cap,  but  the  colour  of  the  uniform,  the  badges  of 
shakos,  and  cartouch  boxes  can  still  be  distinguished.  At  325  yards,  the 
rifle  at  the  shoulder  and  the  different  parts  of  the  uniform  are  discernible : 
objects  at  this  distance  are  said  to  have  an  apparent  size  of  about  one 
third  their  actual  size.  At  400  yards,  objects  have  an  apparent  size  of 
about  a  quarter  their  actual  dimensions,  the  direction  of  tiie  march  of 
Infantry,  and  the  movement  of  their  muskets  can  be  distinguished,  and  so 
on.  The  recruit  is,  at  the  same  time,  warned  that  all  inductions  of  this 
character  require  modifications,  dependent  on  his  own  eyesight,  the  position 
of  the  sun,  the  state  of  the  atmosphere,  and  the  background,  A  body  of 
Infantry  marching  with  the  sun  opposed  to  them,  send  out  strong  and 
constant  rays  of  light,  in  the  direction  in  which  they  are  marching  ;  when 
the  sun  is  behind  them,  no  light  is  shown.  In  foggy  or  cloudy  weather, 
objects  having  less  light  falling  on  them  appear  more  distant  than  they 
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are,  whilst  in  clear  Bnniihiuy  iIajb,  being  modi  more  Ugh^  tipi  Uib  deUols 
are  more  dearly  visible,  the  object  appearing  nearer  thui  It  ia  in  reality.— 
A  man  placed  before  any  high  building,  high  tree,  &0.,  will  appear  smaUer 
and  more  distant  than  he  noald  appear  under  other  circamBtanccB,  whilst 
on  elevated  ground,  with  the  sky  only  visible  beyond  him,  he  will  appear 
larger. 

In  judging  disfancc  practice,  so  called  in  c«ntra-distiDction  to  the  drill, 
Uie  soldier  ia  taught  to  apply  the  knowledge  previously  acquired,  under 
the  head  of  drill,  by  giving  a  separate  individual  answer  aa  to  hia 
estimation  of  the  distance  of  men  placed  at  an  nnknown  number  of  yards 
from  him  ;  when,  providing  hie  answer  ia  within  the  margin  permissible,  or, 
in  other  words,  somewhere  within  the  proscribed  limits  of  the  dangerona 
space,  as  already  explained,  he  receives  a  nnmber  of  points,  in  the  register 
kept  of  the  practice,  to  denote  the  relative  value  of  his  answer. 

The  fcvegoing  explanation  will  afford  a  general  clue  to  the  princi[d.eB 
iq>on  wliich  the  present  system  of  imparting  judging  distance  in  England 
is  baead— that  system  is  admitted,  I  believe,  to  be  Uie  best  extant,  and  b 
used,  with  but  slight  modification,  throughout  the  entire  contiuent  of 
Europe,  and  the  two  Confederacies  of  America. 

Enou^  alao,  I  trust,  has  been  said,  without  further  multiplying  figures, 
to  show  the  advantage  derivable  from  every  soldier  being  acquainted  with 
every  detwl  connected  with  the  trajectory  of  his  bullet ;  the  figures  here 
alluded  to  should  be  familiar  in  the  month  of  everyone  armed  with  the 
Enfield,  as  household  words ;  for,  though  it  is  tme  that  instruments  have  - 
been  designed  for  the  computation  of  distances,  in  the  excitement  of  battle 
tJie  soldier  would  not  be  capable  of  acting  such,  and  all  instrmnents  are 
thus  far  unsatisfactory  eitlier  from  giving  an  inexact  approximation,  being 
too  complicated,  or  requiring  too  much  tjme  to  use  them. 

After  all,  an  approximation  such  aa  the  practised  eye  can  give  is  most 
to  be  desired,  and  there  are  few  men  indeed  who  c«mot  with  a  little  labour 
and  care  attain  such  proficiency  in  judging  distance  as  will  at  least  enable 
them  to  strike  an  object  the  size  of  a  battalion  in  colunm  at  a  distance  of 
900  or  1000  yards. 

fired  with  the  elevation  necessary  for  900  yards,  the  Enfield  bullet 
actually  acquires  a  height  of  about  50  feet  before  culminating,  and  hence 
the  curvature  of  tlie  latter  part  of  Ha  track  is  so  great  that  iu  a  measure  >t 
may  be  sud  to  approach  the  vertical,  and  herein  lies  the  difficalt;  of 
obt^ning  accurate  shooting  frith  the  Enfield  rifie  at  this  and  other  long 
ranges;  we  have,  as  it  were,  not  only  to  fire  at  but  iato  an  object,  the  ballet 
has  to  be  dropped  on  a  man's  shako  in  order  to  hit  hmi,  so  Uiat  the 
slightest  posBiUe  error  in  the  matter  ot  elevation  or  taking  aim  is  at  once 
UM;  afiner  sight  than  usual  will  cause  the  bullet  to  fall  sl^rt  of  the  Buuk, 
while  a  fuller  sight  will  cause  it  to  fall  over  and  beyimd.  Moreover,  we 
now  lose  the  effect  of  ricochet-fire  fining  to  the  high  angle  at  which  the 
bullet  strikes  the  ground. 

Even  acccmling  to  tlie  Hythe  average  at  this  distance,  only  13  oot  of 
every  100  shots  fired  at  a  target  6  feet  high  and  12  feet  wide,  ever  take 
efiect.  Increasing  the  wldtii  of  tiie  target  aids  us  comparatively  little,  Uie 
difficnlly  ia  one  <a  elevation,  not  direction.  It  is  owing  to  this  that  none 
but  hig^y  trained  soldiers,  nujksmen  in  every  sense  of  die  word,  ebonld  eTer 
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be  allowed  to  fire  at  long  distancea  (snch  as  700,  800,  and  900  yards)  at 
smaller  objects  than  a  column  of  men  or  troops,  whose  depth  would  make 
up  in  some  degree  for  any  misappreciation  of  distance,  or  cfTcct  of  faulty  aim. 
To  drop  a  ball  from  an  Enfield  rifle  on  to  a  reconnoitring  stafF-officer  at 
900  yards,  could  be  done,  probably,  by  only  a  few  men  in  the  regiment; 
bat  if  a  hostile  battabou  ahonld  endeavour  to  advance  from  900  yards 
distance  to  300  yards,  eveiy  man  in  a  regiment  ought  to  contribate  his 
qnota  towards  their  destruction,  for  there  would  be  no  need  of  nicely 
timing  the  discharge  or  of  minut«  accuracy  of  elevation. 

It  therefore  becomes  apparent  that  the  advantages  to  be  deiived  from 
s  low  or  flat  trajectory  cannot  be  over  estimated ;  all  our  difficulty  in 
shoolang  is  owing  to  tiie  bullet  moving  in  a  curved  line,  and  if  it  were 
possible  to  have  a  rifle  to  project  a  bullet  in  a  line,  parallel,  or  nearly  so,  to  the 
earth's  surface,  I  need  hardly  say,  judging  distance  would  be  no  longer 
necessary,  and  schools  of  ma^etry  become  to  a  great  extent  superflaoos. 
The  Enfield  rifle  ia  surpassed  in  this  i-espect  by  rifles  which  have 
emanated  from  private  manufactiu'ers,  and  1^  none  more  so  than  that  of 
Mr.  Whitworth,  which,  so  far  as  reliable  data  can  be  talcen,  has  the 
flattest  trajectory  known. 

To  pnt  the  comparative  merits  of  these  two  weapons  in  the  matter  of 
trajectories  in  more  familiar  and  definite  terms,  I  may  state,  that,  whereas 
the  cnrve  described  by  the  Enfleld  bullet  at  500  yards  (fired  at  an  angle 
of  1°  30' )  attains  a  height  of  1 5  feet  at  its  highest  part,  the  Whitworth  at 
this  range  (at  an  angle  of  1°  15')  only  acquires  a  height  of  8  feet  6  inches, 
in  other  words,  the  trajectory  of  the  Whitworth,  at  this  range,  is  more 
than  40  per  cent,  lower,  and  therefore  better,  than  that  of  the  Enfield,  and 
the  practical  corollary  which  flows  forth  from  this  fact  is,  that  if  a  body  of 
cavalry  were  to  charge  riflemen  (infantry)  from  a  position  600  yards  off, 
the  Whitworth  bullet  aimed  for  that  distance  would  hit  them  in  any  part  of 
its  flight,  while  the  Enfield,  at  the  centre  of  its  curve,  must  whistie  harm- 
lessly over  their  heads,  though  a  first-class  marksman  fired- the  shot. 

Although  the  highly  curved  trajectory  of  the  Enfield-rifle  at  long 
ranges  must  obviously  be  regarded  as  a  decided  fanlt  and  a  weakness,  so 
to  speak,  in  its  construction,  yet  certain  exceptional  circnmstances  may 
aiise,  under  which  this  very  fault  may  be  turned  to  positive  advantage. 

In  actual  warfare  it  continually  happens  that  troops  advance  to  storm  a 
breach  or  attack  an  enemy  in  position,  covered  by  the  fire  of  artillery, 
His  was  done,  for  example,  with  admirable  result,  at  the  scigo  of  Sau 
Bebostian,  in  t^puB,  and  agiun,  in  more  recent  times,  with  a  like  snccess, 
at  the  capturing  of  the  Takn  Forts  the  other  day  in  China;  in  the  former 
instance,  howiteers  wei'e  for  the  most  part  made  use  of;  in  the  latter 
instance,  Armstrong  rifled  field-guns,  fired  with  a  smaller  charge  and 
increased  elevation.  Now,  let  ns  put  artillery  on  one  side,  and,  assuming 
Uiat  it  has  been  prevented  coming  "to  the  front,"  owing  to  the  nature  <3 
the  ground,  want  of  horses,  or  some  of  the  other  liuudi'ed  and  one  im- 
pedimental accidents  liable  t^i  occurrence  in  the  beat  regulated  war,  let 
ns  see,  whether  under  such  circumstances  the  Enfield  might  not,  in  a 
modified  manner,  be  made  to  do  the  work  of  the  big  gnns. 

We  wiU  snpposo  tiiat  a  small  brigade  of  infan^  consisting,  s&j,  of  three 
regiments,  with  a  I'espective  effective  strength  of  600  men,  anaed  wiih 
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Enfelda,  bnt  Tiiutq)ported  by  aiiilleiy,  have  to  sttui  an  c^»en  i 
vHch  has  been  thrown  np  and  occupied  by  the  enemy. 


The  voric  rests  on  the  crest  of  a  hill,  the  natural  slope  of  which  serres 
as  a  glacis,  girt  at  ita  base  by  a  small  stream  spanned  by  a  bridge,  which, 
owing  to  the  nature  of  the  sntronoding  conntry,  constitutes  the  only 
practicable  approach  ;  the  attacking  force  advances  in  column  across  the 
opposite  declivity  (or  plun)  till  within  range  of  the  enemy's  arlilleiy,  when 
it  deploys  into  line,  and  a  further  advance  is  made  till  within  some  900  or 
1000  yards  of  the  enemy's  work,  and  here,  while  one  half  of  the  force 
continnes  to  move  on  to  the  assault,  the  other  half  commence  firing  volley 
after  volley  into  the  open  area  of  this  field-work,  over  the  heads  of  their 
comrades,  at  the  easy  rate  of  two  volleys  per  minute,  tbos  1,200  men  wonldiu 
ten  miuiites  project  no  less  than  24,000  Enfield  bullets  into  the  Redan,  intoa 
comparatively  circumscribed  area ;  beneath  nnch  a  hailstorm  oflead,  it  wonld 
be  impossible  for  human  life  to  exist,  and  tlie  storming  party  wonld 
clamber  over  the  parapet  only  to  find  guus  deserted  and  gunnent  hora  rfe 
comiat. 

Nor  must  it  be  supposed  that  the  occurrence  of  an  inddeut  snch  as  I 
have  attempted  to  describe,  is  beyond  the  hnuts  of  probabiUty  or  fact,  on 
the  contrary,  it  is  authenticated  that  at  least  upon  two  occasions  during  the 
suppression  of  the  Indian  mutiny,  a  similar  adaptation  of  the  Enfield  rifle 
was  made  under  nearly  parallel  circnmstances  to  those  here  related.  But, 
even  admitting  that  the  chances  of  snch  a  combination  of  circnmatances 
recurring  are  few  and  far  between,  and  leaving  out  of  view  the  possibility 
of  partially  covering  the  advance  of  troops  by  means  of  Enfield  riflo  fiie  ; 
what  has  been  said  will  at  least  serve  to  show  that  the  vertical  fire  of  the 
Enfield  at  long  ranges  may  be  made  nse  of  with  admirable  effect  for  siege 
purposes,  where  a  large  area  is  presented  for  firing  into,  for  enfilading  a 
redoubt,  or  hindering  a  working  party  throwing  np  a  field-woA ;  nor  most 
it  be  supposed  that  the  range  of  the  Enfield  nfle  for  purposes  ol  this  kind 
is  limited  to  900  yards ;  it  is  capable,  in  reality,  of  being  used  efiectively  at 
much  longer  distances  (the  soldier,  with  that  view,  having  merely  to  nose 
his  eye  as  much  above  Uie  back-sight  as  the  distance  appears  to  jostafy, 
still  keeping  the  fore^ght  ahgned  with  the  object).  Instances  are  on 
record  in  this  country  of  the  Enfield  having  kiDed  sheep  2000  yards  ofi^ 
and  at  New  Zealand,  during  &e  present  war,  in  the  conntiy  of  the  Tara- 
nakis,  one  was  fired  witii  effect  from  a  fixed  r«et  mOi  an  elevation  for 
8000  yards. 
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After  the  fall  of  gevastopol,  amoiiget  other  tfainge,  Russian  officers 
related  that  their  men,  when  seated  EmokiDg  in  foncied  security  beneath 
their  doormys,  had  frequently  been  stmck  donU  by  Enfield  btdlete,  at 
distances  almost  fabnlons.  Its  deadly  effect  at  vast  distances  made  it  the 
dread  of  the  Sepoys,  who  termed  it  "the  gun  that  kills  without  making  any 
sound." 

Notwithsttmding,  however,  that  so  many  things  may  be  said  in  favour  of 
the  li^nfield  rifle,  partiality  most  not  be  sufTered  to  blind  ns  to  its  defects. 
The  late  Lord  Herbert,  when  Secretary  for  War,  claimed  a  "ten  years' 
life  "  for  the  Enfield  rifle  ;  csperience  proves,  however,  that  its  longevity 
is  even  less  than  this,  and  practidans  know  full  well  that  long  ere  that 
prescribed  decade  has  run  its  conrse,  the  weapon,  owing  to  an  inherent 
BosceptibiKty  to  the  abrasion  of  the  bullet,  and  the  frictionol  action  of  the 
ramrod,  especially  towards  the  muzzle,  where  the  grooves  are  shallowest 
and  barrel  weakest,  ceases  to  be  a  rifle  in  all  save  name.  Under  sui;h 
circnmstonoes,  l^e  economy  of  contdnning  the  manufacture  of  this  descrip' 
tion  of  rifle,  and  its  retention  as  a  serrice  arm,  may  well  be  called  in 
question.  Any  scruples  of  an  economical  kind,  however,  must  give  way 
to  doubts  of  a  graver  character,  when  the  comparative  efficiency  of  the 
weapon  is  considered. 

Without  entering  into  detail,  it  may  be  stated  that  a  careful  inv^tiga- 
tion  will  sataafy  any  one  that  this  j^urticnlar  arm,  if  it  has  not  already 
become  inferior  to  tiiat  of  other  nations,  is  at  least  greatly  inferior  to  the 
rifles  which  have  emanated  from  the  private  gun  factories  of  this  conntiy — 
rifles  which  are  made  use  of  at  every  Volunteer  rifle  match,  to  the  almost 
entire  exclusion  of  the  military  arms. 

In  effect,  the  trajectory  of  the  "  Enfield  "  is,  practically  speaking,  too 
high.  At  great  distances  the  bullet  plunges,  and  the  "  dangerous  space  " 
is  reduced  to  a  few  yards,  thus  necessitatuig  an  elaborate  system  of  judging 
distances. 

It  is  true  that  a  reduction  in  the  height  of  the  trajectory  involves, 
almost  as  a  necessity,  a  rednction  in  the  bore  of  the  rifle,  and  against  this 
it  is  gravely  argued,  that  the  calibre  of  the  Enfield  could  not  be  reduced 
vritliout  injuriously  affecting  its  efficiency  as  a  military  arm,  and  that  in 
order  to  kill  a  man  the  projectile  must  have  a  diameter  of  '577  of  an  inch, 
and  that  the  Whitworth  bullet  with  a  diameter  of  '45  of  an  inch  is  too 
small  for  that  purpose.  This  siu'ely  is  "splitting  hairs."  One  cannot 
but  remember  that  the  self-same  argument  was  urged  in  days  past  agdnst 
the  introduction  of  the  "  Enfield ;"  and  the  Duke  of  Wellington,  who  was 
obstinately  wedded  to  "Brown  Bess,"  stickled  to  the  last  for  its  large  bore, 
and  the  necessity  of  making  a  big  hole  in  the  enemy;  so  that,  had  he  lived, 
our  men  would  have  had  to  fight  at  Inkennan  with  smooth-bores  versus  rifles. 
The  increased  power  of  penetration  surely  more  than  neutralizes  any 
hypothetical  disadvantage  arising  from  the  reduction  in  the  diameter  of  the 
projectile. 

At  lukerman,  on  Enfield  bullet  was  known  to  pass  through  three  Hnssians ; 
and,  as  at  Hy&e,  in  1857  (vide  Reports,  it  was  demonstrated  that  the  rela- 
tive penetration  of  the  Enfield  and  Whitworth  projectiles  was  as  4  to  11,  it 
follows,  as  a  consequence,  by  the  simple  application  of  the  rule  of  three, 
that  at  Inkennan,  where,  as  every  one  knows,  the  Russians  were  in  close 
vot.  VI.  2  H 
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order,  one  Wlutwortb  buUat  would  h»Te  Itilled  e^t  Ruenans^  slig^y 
wouodiag  the  siath  I 

Another  aigumeBt  WHially  brought  forwaed  sgadBst  1^  gradnal 
adoption  of  a  lifle  witii  a  smaUec  boie  tfaan  that  c4  t^  Enfield  is,  titat  it 
woold  necessitate  om  haring  two  eizea  of  ammusition  in  the  service;  bat 
this  objection  cannot  surely  be  seriously  entertained,  inasmiich  ^  the 
evil,  if  Biudt  it  can  bo  called,  would  be  mexeiy  of  a  ten^rary  efaarocter : 
moreover,  the  exception  loaea  muidL  of  its  force  from  t^  facta  of  otv 
artiUery  having  xumy  different  azes  of  smmanition  in  rtaa  at  one  time. 

In  coofiluBion,  X  cannot  but  ejqnrcBS  regret,  before  quitting  this  fflibject, 
thait  the  Vo^teers,  wlw  were  expected  by  ^-regnlar  service  to  <»Bginaie 
Eo  muob  of  a  progressive  character  as  to  weapons  of  war,  dkonld  have 
contented  thrauelves  with  tJie  oomnum  arm  of  the  private  soldier,  instead 
of  makiiig  a  strenaoos  effort  to  obtain  a  small-bore  bieecb-Ioader, 
with  the  trajectory  so  low  and  ^t  that  the  necessily  of  judging  (Ustanoe 
would  have  been  rendared  anneceeeaiT',  and  tk»  dose  adraiLce  of  veaisj 
made  inqKiaable. 

That  m  comse  of  dme  the  bore  of  tfte  Enfield  wiU  be  fnrUiw  redoosd, 
and  that  tiie  present  qrataeoi  of  mnzale-loading'  wilt  emttnall^  give  way  to 
that  of  breech-loading,  is  beyond  a  doubt,  and  for  the  sake  of  Qte  BritiA 
soldier  let  us  hope  that  tdus  good  time  ooming,  ia  not  far  distant. 

An  eminent  stateemau  recent^  remarked,  that  the  apurit  of  prograss  irf 
the  nineteenth  cenbiry  generally  ends  in  a  recnirence  to  andent  idea^ 
pNgissa  in  knowlei^  tuitd-  civilizatiDn  reprodnoes  the  oontrivanoes  of  an 
ag9  which  we  style  barbaeous',  the  great  points  sought  fi)r  in  t&e  imlitary 
rifle  of  our  day  are  celerity  and  accuracy— thai  it  should  be  celer  et  certiw 
— ba  capable  of  a  qai^i  discharge,  and  up  to  a  reasonable  distance  poBsess 
nnercing  anmracy.  Ihese  are  the  very  qualiliee  our  worthy  fbrefethets 
claimed  for  their  long  bows  600  yeats  ago;  1^  Old  En^sh  long  bow 
had  a  range  of  600  yards,  and  it  could  shoot  12  times  in  a  minute :  we 
want  nothing  mote  in  a  good  breech-loader. 

So  true  it  is  that  "  there  is  nothing  new  under  the  son  " — in  thu  •nrf 

paper,  many  of  my  ideas  have  been  gathered  ^m  ^e  r»natks  ofodiers, 

who  have  gt»ie  before,  or  are  yet  alive;  but,  while  making  Uiis  general' uid 

'  gratefiil  acknowledgment  to  them,  I  trust  ib  will  not  rendw  the  snbstaiKe 

of  these  remarks  less  acc^table  at  the  present  time. 
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APPENDIX 


Method  o/deUniiiningpnKlicaUj/the  ContirucHon  o/tlie  JVqjecUny  of  a 
Mttiiet  or  B^. 

Strictly  apeakiug,  in  order  to  trac«  tlie  tiajectorj,  it  Would  be  neceesaiv 
to  £nd  t£e  mean  vertical  deviation  of  a  given  numbGr  of  shuls  for  aU. 
points  between  (lie  muzzle  of  the  rif5e  and  the  limit  at  which  it  ia 
wiBhed  to  trace  the  mean  curve;  for  it  is  obvious,  that  if  we  caa  obtain 
the  vertical  drop  as  it  were  of  the  mean  point  of  impact  of  a  given  number 
of  shots,  fired  without  changing  the  charge,  direction,  or  elevation,  at  all 
points  of  our  range,  the  curve  can  then  easily  be  drawn  by  simply  uniting 
Buch  points  in  a  continuous  line.  But  to  save  t}ie  time  and  trouble  neces- 
sary for  such  a.  labour,  it  is  sufficient  for  all  practical  purposes  if  we  limit 
ourselves  to  finding  the  mean  vertical  deviation  of  a  given  number  of  shots, 
fired  under  the  conditions  already  specified,  corresponding  to  the  principal 
distances  likely  to  be  used  in  practice,  such  as  25  yaris,  50  yards,  7S 
yards,  100  yanls,  200  yards,  SOO  yards,  &c.,  and  tiien  use  tbem  in  the 
following  manner: 


Upon  the  indefinite  right  line  A,  B,  representing  the  line  of  sight,  take 
lengths  proportional  to  the  distances,  25  yards,  50  yards,  Ac.  &c.,  and 
through  each  point,  thus  found,  draw  a  perpendicular,  upon  which 
measure  the  vertical  distance  found  for  the  point  of  mean  impact  corre- 


2h2 
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sponding  to  thia  distance.  Join  all  the  points  thns  found  by  s  curve  »m- 
tinnous  and  regular;  tMs  cnrre  ia  the  same  nearly  as  if  we  had  obtained 
all  the  points  of  mean  impact  and  joined  them,  or,  in  other  words,  it  is  the 
mean  trajectory  of  the  arm.  "This  method,  simple  and  expeditions, 
presents  sometimes  irregolarities;  when,  for  instance,  owing  to  Ate  differ- 
ence of  height  of  the  points  of  mean  impact,  the  cnrre  presents  inSeslonB 
that  reason  and  common  sense  refiise  to  admit.  In  this  case,  rectify  in  the 
following  manner:  by  taking  into  consideration  the  general  foim  of  the 
curve,  and  trace  it  in  sach  manner  as  to  leave  as  many  points  abore  as 
below,  and  give  it  a  mean  direction  between  all  the  points.  Thia  is  done 
by  increasing  the  less  and  diminishing  the  greater  heights  in  a  eouTenient 
manner.  In  every  case,  beibre  making  the  rectification,  seek  to  ascertain 
the  canaes  of  these  irregularities,  and  endeavour  to  remedy  them  if  possible 
by  new  experiments.  Such  is  the  method  to  be  followed  to  determine, 
with  anything  like  accuracy,  the  trajectory  of  an  arm.  It  was  in  thia 
manner  that  the  French  determined  ^e  trajectory  of  their  musket,  firing 
with  a  charge  of  138  grains,  and  ball  0-62  of  an  inch.  The  precautions 
taken  for  this  important  operation,  the  skill  of  the  marksmen  that  fired, 
the  care  with  which  they  verified  by  calculation,  and  corrected  by  the 
drawing  of  the  data  obtained,  all  induce  the  belief  that  the  utmost  confi- 
dence may  be  given  to  the  result  of  their  labours,  and  that  the  trajectory 
thus  determined  was  as  nearly  ctorect  as  it  is  possible  for  it  to  be." 


Method  fir  aacaiaitung  the  Mean  Demotion. 

A  mark  must  be  fixed  upon  to  mm  at,  so  that  the  whole  of  the  sfaota 
may  strike  the  target,  and  mm  is  always  to  be  taken  at  the  same  point. 
A  diagram  must  be  kept  on  which  each  shot  should  be  placed  according 
to  its  position  upon  the  target;  each  shot  to  be  measured  horizontally 
from  left  of  tai^t,  and  these  horizontal  measurements  to  be  totalled  and 
divided  by  number  of  hits,  thereby  obtaining  the  mean  horizontal  mea- 
surement. The  mean  vertical  measurement  is  obtained  by  measuring 
vertically  from  the  bottom  of  target;  the  total  divided  by  number  of  hits 
gives  the  mean  vertical  measurement;  the  intersection  of  these  two  mea- 
surements  on  the  diagram  will  determine  the  point  of  mean  impact;  the 
absolute  deviation  of  each  shot  from  the  point  of  mean  impact  will  then 
be  found  by  measurement  and  applied  to  the  scale;  and  Uie  mean  and 
absolute  deviation,  by  adding  the  absolute  deviation  of  evety  shot  (in- 
cluding the  absolute  deviation  allowed  for  misses),  and  dividing  the 
sum  by  the  t«tal  number  of  shots  fired.  A  circle,  described  on  the 
diagram  from  the  point  of  mean  impact,  as  a  centre,  with  the  mean 
absolute  deviation  as  a  radius,  will  show  at  a  glance  the  merit  of  each 
arm,  &a.  &c.  The  distance  of  the  point  of  mean  impact  from  the  mark 
aimed  at  is  calculated  in  the  same  manner  as  for  the  absolute  deviation 
of  each  shot,  and  denotes  the  error  due  to  wind  and  defective  sighting. 

The  allowance  for  misses  might  be  half  the  diagonal  of  the  target, 
which  is  the  measurement  from  the  centre  of  tai;get  to  any  of  its  four 
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Diagram  sHowtHa  the  hbam  abboluib  Dktiatioh  op  5  Shotb. 
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The  Siege  of  San  S^x^tian,  page  413. 
The  inddoit  here  Teferred  to  is  thus  cbronided  by  Sir  WiUUm  N'apier 
the  brilliant  historiographer  of  the  Peninsular  War: — "  Graham,  standiiig 
on  the  oeareGt  of  the  Chafre  batteries,  beheld  ihia  frightful  destruction 
with  a  stem  resolution  to  win  at  any  cost;  and  he  was  a  man  to  have  pat 
himself  at  the  head  of  the  last  company  and  died  sword  in  hand  rather  than 
sustain  a  second  defeat.  But  neither  his  confidence  nor  hia  resources  were 
yet  exhausted.  He  directed  a  new  attack  on  the  horn-work;  and,  concen- 
trating the  fire  of  fifty  heavy  pieces  upon  the  high  curtain,  eent  hit  shot 
over  the  head*  of  the  troop*  gathered  at  the  foot  of  the  breach  ;  a  fearfiil 
stream  of  missiles,  which,  poiuing  along  the  upper  surface  of  the  curtain, 
broke  down  the  traverses,  shattering  all  things,  and  strewing  the  ram- 
part with  the  mangled  limbs  of  the  defenders.  When  this  flight  of  bullets 
first  swept  over  the  heads  of  the  soldiers,  a  cry  arose  from  some  inex- 
perienced people  '  to  retire,  because  the  batteries  were  firing  on  the 
stormers;'  but  die  veterans  of  the  light  division  being  at  that  point  were 
not  to  be  so  disturbed,  aoA,  in  the  very  heat  and  fury  of  the  cannonade, 
efiected  a  solid  lodgement  in  some  house  ruins  actually  within  the  rampart 
on  the  right  at  Uie  great  breach." 

Report  referred  to  in  page  H5,  and  extracted  from  "The  Times"  newipaper, 
dated  23rd  April,  1857  :— 

''  For  the  last  few  days  a  very  interesting  and  important  series  of  ex- 
periments has  been  la  progress  at  the  Government  School  of  Musketry, 
Hythe,  in  order  to  test  the  comparative  merits  of  these  two  rifles.  The 
trial,  which  was  of  the  most  searching  and  impartial  character,  was 
conducted  by  Colonel  Hay,  the  able  head  of  the  school,  and  has 
terminated  in  establishing  beyond  all  doubt  the  great  and  decided 
superiority  of  Mr.  Whitworth's  invention.  The  Enfield  rifle,  which  was 
considered  so  much  better  than  any  other  as  to  justify  the  formation  of  a 
vast  Government  establishment  fiir  its  spedal  manufacture,  has  been  com- 
pletely beaten.  In  accuracy  of  fii'e,  ia  penetration,  and  in  range,  its  rival 
excels  it  to  a  degree  which  hardly  leaves  room  for  comparison. 

"  The  following  table  gives  the  best  results  that  have  been  obtained 
from  ten  shots  of  each  arm  respectively  in  the  course  of  the  experiments, 
which  have  extended  over  a  week  in  time,  and  were  brought  to  a  close 
yesterday,  in  the  presence  of  Lord  Fanmure,  and  of  a  number  of  military 
and  scientific  spectators  :^ 
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''It  would  appesc  from  tbese  figuiea  that  at  500  yards,  ia  10  sbota,  tlie 
MonioliMta  rifle  has  a  superior  aoouracy  of  l-S?  of  a  foot ;  at  SOO  yaids, 
S'll;  at  1,100  yarda,  5-63;  and  at  1,400  yazds  and  upwEiida  the  Enfield 
-weapon  ceaeea  to  a&rd  any  data  for  a  comparisoa.  In  pesetiation,  the 
reeolts  obtaiiuid  have  been  equally  decisire;  the  Whitworth  prt^ectile 
■vritii  the  r^;iilation  charge  of  ponder  going  through  33  half-indi  planks 
of  aim,  and  being  brought  up  by  a  solid  oak  bulk  beyond,  while  the 
Enfield  ball  could  not  get  past  the  Idth  plank. 

"  The  ahootiog  on  Tuesday  was  more  to  aatiafy  L(»d  Panmure  and  the 
odier  strangers  present  upon  the  comparative  merits  of  the  two  weapons 
than  to  shoir  the  linit  of  what  each  could  do  under  iarourable  oiroum- 
etancoB.  Still  the  targets  of  erery  ten  shots  on  either  side  tM>re  decisive 
eridwuie  of  the  auperiority  of  the  new  rifle,  as  »  glance  at  the  following 
table  will  prove  t— 
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"  The  last  entry  in  the  table  records  the  mean  radial  distance  ftom  a 
central  point  of  10  shots  fired  from  a  table~rest  by  Colonel  Hay  and  Iffr; 
Guner,  the  manager  of  the  Enfield  factory.  Both  are  first-rate  marksmen, 
yet  at  500  yards  the  Hancheeter  rifle  in  the  hands  of  the  former  gives 
three  times  as  good  shooting  as  the  latter  can  get  out  of  the  Govemment 
arm.  All  the  other  trials  were  made  by  firing  from  a  beautifttlly- con- 
structed machine  rest,  which  placed  both  weapons  on  a  footing  of  perfect 
equality  as  to  the  conditions  under  which  they  were  tested.  In  addition 
to  the  foregoing  experiments,  there  was  one  for  showing  that  with  cylindro- 
conoidal  balls,  on  the  expansion  principle  of  those  used  for  the  Enfield 
rifle,  ve^  superior  shooting  could  be  obtained  from  Whitworth's  hexagonal 
bore.  This  was  most  satisfactorily  established,  the  mean  deviation  on  the 
tai^  from  the  centre  of  the  group  of  10  hits  being  only  -85  of  a  foot  at 
500  yards  range.  It  will  be  observed  that  at  500  yards  range,  at  which 
the  practice  commenced,  the  shooting  of  Whitworth's  rifle  was  so  much 
better  than  the  other  that  no  great  distance  was  attempted.  A  reference 
to  the  first  table  of  experiments  will  also  demonstrate  that  the  tai^et  made 
by  the  former  weapon  at  1,100  yards  is  nearly  as  good  as  that  made  by  the 
latter  at  500.  These  are  great  results  to  have  achieved,  and  amply 
justify  the  forethought  of  the  late  Lord  Hardinge  in  securing  the  services 
of  BO  eminent  a  medianio  as  Mr.  Whitworth  for  the  improvement  of  the 
rifle.  Until  he  took  the  subject  in  hand,  the  proper  principles  for  guidance 
in  the  construction  of  the  weapon  had  not  been  accurately  determined. 
The  manufacture  was  still  conducted  by  rule  of  thumb,  and  in  n  vei^ 
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hap-IiKzard  way,  on  the  most  important  points.  Tlie  nae  of  grooves  and 
aa  axpamive  projectile  mtule  it  impowible  to  Mcore  the  Tequiute  omonat 
of  ptcli  in  the  rifling,  and  tite  indispensable  hardness  of  metal  in  the 
ballet  for  penetration.  Moreorer,  from  the  small  amonat  of  bearing  the 
wear  and  tear  both  in  the  barrel  and  in  the  projectile  were  enormous,  and 
the  length  of  the  latter  could  not  be  increased  withoat  causing  it  to 
capsize  in  its  flight.  By  the  polygonal  bore  and  rapid  pitch,  to  which  the 
form  of  the  bullet  accurately  conforms,  Mr.  Whitworfh  has  rendered 
stripping  impossible,  and  his  lifle  when  fired,  acting  exactly  like  a  male 
and  female  screw,  the  projectile  mnst  rotate  with  perfect  steadiness  and 
precision  on  its  axis.  He  can  increase  its  length  so  considerably  as  to 
secure  space  for  conrerting  it  into  a  shell  if  neceasai^,  and,  being  able  to 
use  metal  of  any  degree  A  hardness,  he  can  adapt  its  toria  and  strength 
exactly  to  the  work  which  it  has  to  perform.  Thus  with  a  rifle  39  inches 
long  and  half-inch  bore,  having  a  twist  in  20  inches  or  two  tnms  in  its 
length,  he  finds  no  difiSculty  in  penetrating  awrooght-iron  plate  ax-tenths 
of  an  inch  thick,  and  some  idea  may  be  formed  of  the  extraordinary 
power  of  his  arm  when  we  mention  that  his  projectiles  in  their  flight 
rotate  at  tlie  rate  of  16,000  revolutions  per  minute.  The  question  of 
driving  h<^  in  the  4-inch  breast-plates  of  fioaling  bat(«Tiea  is  at  once 
solved  by  the  application  of  these  principles  to  artillery,  the  construction 
of  which  this  new  rifle  proves  must  be  completely  revolutionized.  A 
weapon  which  in  expert  hands  will  make  good  practice  at  1,400  yards, 
and  the  range  of  which  con  be  very  easily  helped  by-  a  telescope,  if 
necessary,  gives  the  coup  de  grace  to  our  present  system  of  field  baUeries. 
At  tlie  Alma  it  wonld  have  silenced  the  Bnssian  gnns  or  driven  them 
from  their  position,  rendering  the  rush  of  the  light  division,  vrith  the 
heavy  loss  of  life  consequent  thereon,  unnecessary.  Nor  daring  the 
si^e  of  Sebastopol  would  the  rope  mantlets  of  the  Bedan  and  the 
M^akofl*  have  given  much  protection  to  the  men  working  behind  the 
embrasures,"  &c.  &o.  &c. 
Five  years  have  elapsed  since  thia  was  written. 
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SPLINT  FOR  COMPOUND  FRACTURES  • 
By  9.  SiAcr  Skiptom,  M-D^  AasiBiant  Surgeon,  78th  Highlanders. 


I  AM  fttixioua  to  bring  to  the  notice  of  tlie  Memben  of  ibe  Royal  United 
Service  Inatitntion,  by  menns  of  this  pftpw,  n  deugn  of  ftn  appftntua  or 
splint  for  "  compound "  fractnreB  of  the  limbs ;  i.e.,  tlioBe  ffftctnreB  «c- 
Gompouied  with  a  wound  which  expoeea  the  frftctered  bone  to  the  air,  Hucfa 
as  are  caosed  by  gunshot,  or  other  nussilea  of  war. 

In  the  surgical  treatment  of  these  injuries,  in  themselres  always  seriooB 
to  the^efety  of  the  limb,  if  not  actually  dangerous  to  life,  the  great  ohje«rti 
is  to  apply  a  splint  to  support  the  broken  bonefl  in  their  jaopei  positaon, 
at  the  same  tame  that  the  woond  or  womids  in  the  limb  may  be  left 
Exposed  for  the  application  of  the  requisite  dresaingi. 

In  the  military  service,  and  especially  with  an  anny  in  the  field,  it 
eannot  be  espected  that  the  officers  of  the  medical  department  can  faafTe 
access  to  the  same  resources  that  are  available  to  the  sui^ons  of  a  dnl 
hospital,  who  are  sorrounded  by  all  the  materials  which  a  liberal  manage- 
ment permit  them  to  make  use  of,  modify  and  cut  up,  if  need  be,  in  oi^er 
to  meet  &%  requirements  of  any  one  particular  caae  under  their  oare, 
and  so  render  tiiese  materials  useless  for  fiitnre  casualties  miless  tii^ 
present  precisely  the  same  conditions  as  the  former  onOi  With  medical 
ofiiccrs  in  the  Army,  on  the  contrary,  economy  in  the  amount  of  supplies 
of  surgical  apparatus  is  a  primary  consideration,  and  especially  so  under 
those  circumstances  in  which  they  are  likely  to  be  most  required,  with  Ha 
army  in  the  field  in  the  presence  of  the  enemy ;  and  with  ut,  of  course 
taking  into  consideration  that  this  "field"  is  in  a  foreign  country,  and, 
may  be,  at  a  long  distance  from  our  base  of  supplies. 

In  the  hospitals  at  Bcntari  and  in  the  Onmea,  in  1854-55|  when  the 
wounded  arrived  &om  the  battle-fields  of  the  Alma,  Balaklava,  and 
I]il[ermann,  and  from  the  trenches  before  Sebastopol,  it  was  distresBing  to 
Bee  them  lying  wilJi  fracture  of  the  limbe  from  gun-shot  injuries,  for 
whidi  no  apparatus  could  be  extemporiaed  to  meet  the  requirementa  of 
the  vast  majority  of  these  caees.  The  medical  officers  were  therefore 
compelled  to  lue  the  ordinary  splints  from  the  Btores^  uid,  unfortunately, 
from  the  sits  of  the  wound  being  in  the  oooree  of  ttie  splint,  and  re- 
quiring washing  and  dreeaing  every  day,  the  poor  sufferer,  officer  or 
private,  iras  daily  put  to  the  severe  p^  consequent  upon  the  aplint 
being  removed,  the  wonnd  cleansed  and  dressed,  teithont  an^  adeqttate 
mpport  to  the  injured  UriA,  and  then  the  splint  itself,  which  should 
have  rendered  this  needful  support  to  the  broken  bones,  re-applied.  Only 
those  who  have  themselyes  siiffered  from  a  broken  limb,  and  know  what  is 
the  pain  of  having  "  tiie  bones  set,"  can  form  an  idea  of  the  snfFering 
entailed  upon  our  wounded;  and,  when  we  consider  the  constant  Btate  m 
fefrer  which  was  maintained  by  this  frequent  but  tmavoidabie  meddling  wifli 
the  broken  bone,  it  ia  noi  to  be  wondered  At  that  so  many  of  these  aeren 
injmies  tenninated  unfaTourably,  oeoeedtating,  At  th«  least,  the  sacrifice 
of  the  limb. 

As,  then,  tii«  reqnlremetits  tif  the  militoty  aertice  deny  te  a  snigeoa  in 
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the  field  tbe  great  odrantages  possessed  bf  b  civilian  surgeon,  and  render 
it  necessary  for  the  former  to  regard,  while  consistent  with  their  complete 
efficiency,  the  portability,  simplicity,  and  dnrability  of  his  snrgical 
apparatus,  with  economy  also  in  the  nnmbers  and  sizes  of  the  splints  he 
curies  in  his  hospital  stores,  an  apparatos  or  splint  ho  designed  as  to 
meet  all  these  requirements  stmck  me  as  being,  not  only  desir&ble,  but 
exceedingly  necesstiy ;  and  snch,  I  trust,  will  that  be  found  a  description 
of  which  I  have  now  the  gratification  of  submitting.  The  shape  of  the 
splints  for  the  rarious  limbs  remains  the  same  as  those  in  common  nse, 
and  the  material  best  fitted  for  longh  usage  on  a  campugn,  and  wliich  is 
by  far  the  most  cleanly  of  all,  is  the  thin  sheet-iron  lacquered  over,  snch 
as  the  ordinary  splints  have  heretofore  been  made  of.  My  object  being  to 
provide  a  splint,  the  surface  of  which  might  be  capable  of  being  interrupted 
at  any  part  of  its  length,  where,  when  applied  to  the  limb,  it  might  cover 
the  Bit«  of  a  wound,  I  have  tijcen  any  one  of  the  common  splints,  cut  it 
across  into  transverse  strips,  each  of  a  width  sufGcient  when  removed  to 
uncover  a  space  the  size  of  a  gunshot  wound,  and  at  the  back  of  these 
transverse  strips  placed  vertical  plates  having  holes  pierced  herein  for  a 
lon^tudinal  bar,  running  along  the  back  of  the  splint,  to  pass  through; 
the  terminal  pieces  of  the  splint  are  fixed  to  these  longitudinal  bars  1^ 
rivets  or  screws  at  either  end. 

The  accompanying  drawings  of  the  rariouB  splints,  depicting  a  side- 
plan  view  of  a  splint  for  the  arm  and  fore-arm,  leg  and  thigh,  lespectively, 
show  each  to  be  composedoftransverae  strips  (see  Plate,  a,  a,)  which,  placed 
side  by  side,  form  the  shape  of  the  required  splint ;  upon  each  of  these  are 
placed  vertical  plates  ft,  b,  (shown  in  a  front  view  at  the  sections  at  A,  A, 
B,  B,  C,  C,)  which  have  a  hole  pierced  tiierein  for  a  lonj^tndinal  bar,  d,d, 
to  pass  through  :  each  terminal  piece  of  the  splint  is  supplied  with  pillars 
e,  e,  and  set  screws  /,/,  or  rivets  to  keep  these  pieces  in  their  respective 
positions  and  required  distances  on  the  bu^.  £ach  transverse  strip  being 
numbered  consecutively,  no  mistake  need  occur  by  their  becoming  mis- 
placed, and  thereby  disarranging  the  shape  of  the  spUnt.  By  loosening 
the  screws  and  withdrawing  the  terminal  piece  from  the  bars,  any  one  or 
more  of  the  transverse  pieces  covering  tlie  sit«  of  a  wonnd  may  be  removed 
and  set  aside,  and  the  terminal  piece  and  the  otiiers  replaced  in  their 
former  position  The  splint  thus  applied,  and  bonnd  on  the  limb  with 
straps  passing  under  the  bars,  presents  an  intermpticm  in  its  surface, 
and,  by  leaving  the  wonnd  uncovered,  ^ves  facility  for  cleansing  and 
dressing  it,  without  disturbing  the  support  of  the  splint  on  the 
limb.  The  distance  between  the  bars  and  the  surface  of  the  splint, 
or  rather  of  the  limb  to  which  it  is  applied,  renders  any  manipulation  to 
the  wound  practicable  and  easy,  and  at  the  same  lime  the  patient  is  saved 
the  agony  and  suffering,  wid  consequent  irritative  fever,  caused  by  having 
to  remove  and  re-apply  the  splint  to  the  broken  limb  after  dressing  the 
wonnd.  Another  advantage  attendant  upon  this  apparatus  is,  that  the 
"  pads  "  or  cnshiona  between  the  splint  and  the  limb,  and  the  bandages  or 
sjraps  which  secure  it  to  the  limb,  ore  more  easily  retmned  in  a  cleanly 
state ;  a  desideratum  to  be  appreciated  chiefly  by  those  who  have  served 
and  suffered  these  injuries  in  a  hot  climate,  such  as  that  in  which  oar 
compiugOB  have  hitherto  been  carried  on. 
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I  have  described  the  principal  advantages  which  this  apparatus  possesses 
above  the  common  splint  heretofore  in  use  ;  but  there  is  one  other  yet  to 
be  mentioned,  and  which,  with  the  above,  it  exclusively  presents ;  and 
one  especially  to  be  appreciated  by  our  medical  ofEicers,  whose  resources  as 
regards  the  numbers  of  the  rarious  sizes  of  splints  must  be  considerably 
limited,  whether  at  home  or  abroad.  This  consists  in  the  same  splint, 
which,  at  the  full  length  of  the  longitudinal  bars,  would  be  sufficiently  long 
for  a  tall  man,  being  capable  of  reduction  in  length  by  removing  one  or 
more  of  the  transverse  strips,  and  bringing  down  the  terminal  pieces  along 
the  bars,  and  so  making  the  splint  short  enough  for  a  drummer-boy ;  thus 
relieving  another  great  necessity  of  the  service,  economy  in  the  wimberi 
of  the  splints  supplied  to  a  force,  and  ensuring  more  comfort  to  the  patient 
than  he  would  have  experienced  Irom  such  apparatus  as  we  had  for  use  at 
Scntari  in  1854,  and  later,  dming  the  Indian  Mutiny,  where,  in  many 
instances,  owing  to  the  enormous  number  of  wounded  suddenly  taken 
under  treatment,  the  splinte  were,  in  addition  to  their  great  disadvantages 
above  referred  to,  either  too  short  or  too  long  for  some  particular  case. 

While  the  above  would  appearto  be  sufficient  to  recommend  its  adoption 
in  those  instances  in  which  there  is  a  wonnd  co-existent  with  the  fracture, 
this  splint  may  also  be  used  in  cases  in  which  there  is  no  wound,  in  which 
the  fracture  is  styled  "  simple."  In  these,  the  transverse  strips  would  be 
left  on  the  bars,  no  interruption  of  the  surface  of  the  splint  being  required ; 
and  the  only  objection  to  be  raised  against  them— viz.,  their  slight  extra 
weight,  which  the  additional  quantity  of  the  material  in  the  bars,  &c., 
renders  unavoidable — is  discarded  as  immaterial,  when  we  consider  that  the 
patient  is  lying  in  bed,  and  required  to  keep  his  limb  perfectly  still, 
especially  if  the  fracture  be  "compound."  If  the  arm  or  fore-arm  be  the 
limb  affected,  and  the  patient  be  so  far  convalescent  as  to  be  allowed  to  be 
up,  this  extra  weight  is  then  supported  in  a  sling  frvm  the  neck. 

Hitherto  I  have  only  spoken  of  this  "  Interrupted  "  splint  as  being  ad- 
vantageous to  military  medical  officers,  but  the  same  reasons  that  would 
promote  its  adoption  in  the  army  medical  department,  where  it  has  already 
established  itself,  would  also  render  it  requisite  in  dvil  life,  to  surgeons 
in  charge  of  the  various  unions,  and  to  those  in  country  practice,  who  are 
bound  to  as  strict  an  economical  use  of  the  materials  and  appliances  at 
their  command  as  possible,  and  who  will  not  fail  to  see  that  the  expense  of 
these  splinto  once  incurred,  will  relieve  them  of  the  annoyance  and  trouble 
attending  "make-shift"  appliances,  and  always  render  them  capable  of 
attending  at  once  and  satisfactorily  to  any  case  of  the  serious  nature 
above  referred  to,  which  may  come  suddenly  under  their  care. 

As  medical  officers  form  but  a  small  minority  of  the  members  of  the 
Royal  United  Service  Institution,  in  writing  the  above,  I  have  enlarged 
more  freely  on  the  strictly  professional  branch  of  the  subject  than  I  would 
otherwise  have  done  ;  but  I  trust  I  may  be  excused  for  tins,  and  hope  that 
the  public  importance  of  the  subject  may  be  considered  as  a  si^cient 
warrant, 

*«*  I  ahoald  nentioD  in  conclnBlon,  that  the  msnobctDrerg  oF  thia  sppsr*tB«  ara 
Meun.  Whicksr  and  Bluw  (UCs  Saiign;  &  Co.),  No.  ST,  3t.  Jimet's  Stre«t,  PaII 
kI*ll,8.Tf .,  who  rappi;  the  ans;  medical  department  with  anrgickl  initroments. — S.S.  S. 
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